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BOSTON 


N AN earlier paper the results obtained in 

paraplegic and paraparetic veterans after one 
year of definitive therapy under my direction at 
Cushing Veterans Administration Hospital, Fram- 
ingham, Massachusetts, were summarized.'! Certain 
comparisons were made with the results obtained 
in an even larger series of my patients from the 
Boston City Hospital, and certain minimal end 
results were suggested. Another year has now 
elapsed, and it is advisable to publish the two-year 
figures. Despite the information available since 
1940, and despite the organized public demonstra- 
tion of the possibilities of rehabilitation in these 
and other chronic invalids, there is virtually a 
complete ignorance among the medical profession 
in the United States of the fact that the large ma- 
jority of paraplegic patients can be rehabilitated 
to the point of leading a normal social life and of 
successfully competing in industry with their non- 
paralyzed fellow workmen. This ignorance stems 
primarily from lack of personal experience along 
such lines and from the belief that the results can- 
not possibly be as good as they are painted. This 
1s supported by the laissez faire attitude that goes 
with the refusal of hospitals with rapid patient 
turnover to accept such patients for prolonged 
treatment, and the unwillingness or inability of 
the doctor in charge to attend adequately to all 
the necessary daily details of therapy that, if neg- 
lected, prevent such recovery. The amount of 
hospital charges and the expense of needed con- 
sultations, of the multiplicity of x-ray examinations, 
of the splints and so forth are added deterrents. 
Finally, it is almost always the conviction of the 
patient, his family, his friends, his lawyer, his 
employer and his doctor that the victim is better 
off and less of a burden if he is dead. If, neverthe- 
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less he is kept alive, there is still the problem of 
where he can obtain adequate rehabilitation train- 
ing. The few civilian rehabilitation centers like 
those in Canada and in New York City, Chicago, 
Boston and Medford are already overcrowded and 
may be at long distances from the home of the pa- 
tient or not available to him because of his nation- 
ality. This acts as a further bar to adequate therapy. 

For these and other reasons, including the fact 
that they are the most unfavorable group of para- 
plegic patients that could be found and studied, 
it seems worth while to report on the two-year 
results obtained in this group of veterans. The 
figures can then serve as a measure of the minimal 
service that every paraplegic patient would have 
the right to expect his doctor and his community 
to provide for him. An added advantage would 
also accrue in that it would be obligatory on the 
part of the doctor to explain, for example, why a 
given patient was discharged in a wheel chair with- 
out twenty-four-hour bladder and bowel control 
and without any job training whereas elsewhere 
another patient with like disease walked out of 
the hospital to a normal social life and the desire 
and opportunity to do gainful labor. 


MATERIAL 


The group reported herewith includes 228 pa- 
tients admitted to Cushing Veterans Administration 
Hospital in Framingham, Massachusetts, between 
October 1, 1946, and October 2, 1948, for treatment 
of paralysis resulting from injuries to the spinal 
cord and cauda equina. One hundred and seventy- 
eight patients were discharged from the hospital 
during this period. Seven others who had received 
maximum hospital benefit were not discharged 
but are still being boarded because of housing 
difficulties. 


AccorDING TO PATHOLOGY AND 
LEVEL oF INJURY 

The severity of injury in this group as compared 
with a group of similar civilian patients is emphasized 
by the data contained in Tables 1 and 2. Table 1 
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classifies the groups in accordance with the pathol- 
ogy. It will be noted that the percentage of transect- 
ing injuries of the spinal cord and cauda equina 
are twice as great in the veterans as in the civilian 
group. Both are the most serious types of injury 
and are the most liable to develop disabling and 
indeed lethal complications unless properly and 
promptiy treated. Patients with the former are 
especially prone to suffer from genitourinary-tract 
infections and stones, with destruction of a kidney, 
overstretching or contraction of the bladder, ureteral 
reflux and bed sores. The latter is accompanied 


TaBLeE 1. Classification According to Type of Injury. 








CLASSIFICATION Aut Cases VETERANS CIvILIANs 
No. PER- NO. PER- NO. PER- 
CENTAGE CENTAGE CENTAGE 

Transection of cord. 206 36 124 54 82 26 
Partial spinal-cord 

RES Soe, sch. MRE 42 51 22 171 54 
Cauda-equina injury 95 19 49 22 46 15 
Radicular injury ... 10 2 0 0 10 3 
Other diseases ..... 4 0.7 4 2 0 0 
ee ee oe 5 1 C 0 5 2 

SOUR Scns seed: ORZ 228 314 





by permanent denervation of the bladder and atonic 
urethral and rectal sphincters. The less serious 
injuries — partial spinal-cord and cauda-equina 


TaBLe 3. Spasm and Its Treatment. 
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the necessary transportation from their point of 
injury to Cushing Veterans Administration Hospital | 
were automatically excluded. On a percentage! 
basis, it is apparent that only veterans (with rare 











TaBLe 2. Levels and Types of Injuries. 4 
LEVEL Tyee or TRAN- Par- Rapicu- Torats  Perp- 
Case SECTION TIAL LAR CENTAGE 
Cervical ...... Veteran 4 7 0 11 6.0 
Civilian 27 122 10 159 51.0 
Thoracolumbar Veteran 62 9 0 71 39.0 
Civilian 46 27 0 73 23.0 
Lumbosacral Veteran 28 22 0 50 28.0 
Civilian 9 22 0 31 10.0 
Cauda equina Veteran 6 37 1 44 25.0 
Civilian 0 46 0 46 15.0 
No note....... Veteran 0 0 0 2 1.0 
Civilian 0 0 0 5 2.0 & 
All cases ...... Veteran 100 75 1 178 100 
Civilian 82 217 10 314 100 
exception) who were injured below the cervical™ 


cord survived for later, definitive therapy. 


a 


SPASMS 


One of the first therapeutic problems that the! 
surgeon has to face after the paraplegic or para-[) 


paretic patient is past his period of surgical and” 


spinal shock is what can and should be done about) 














Injury No. oF Spasm PRESENT Spasm RELIEVED Torats Per- 
ASES CENT- 
Dis- AGES 3 
CHARGED “ 
AT ADMISSION AT DISCHARGE BY ANTERIOR BY No 
RHIZOTOMY OTHER RHI- 
MEANS ZOTOMY 
= NEEDED 
none mini- severe no none mini- severe no before during 
mal note mal note admis- hospital 
T 102 3322 45 ae 
ransection 2 58 21 19 29% 2 3 35 
Partial..... 43 21.8 13 1 22 9 7 ; ‘as 1 3 10 23 
Caudaequina 49 45 3t it 0 44 4t 1 0 0 2+ 0 3t 5 10 
Totals... 194 BF: --33 59 3 124 34 27 9 2 37 4 7 51 27 





*Four anterior and posterior rhizotomies. 
tT wo posterior rhizotomies. 
tOne with cord injury. 


and radicular injuries — were only a third as com- 
mon among the veterans. 

Table 2, in which the patients have been classi- 
fied in accordance with the level of injury, demon- 
strates that except for the preponderance of civilian 
cases in the cervical group and of veteran cases in 
the lumbosacral group there is no significant differ- 
ence between the two series. This overweighting 
of the civilian series with cervical cases comes from 
the fact that all cervical injuries were counted no 
matter how quickly the patient died, whereas in 
the service group all patients who did not survive 


any spasms that he may exhibit. There are com 
monly but not necessarily an accompaniment off 
transection of the cord at any level. They are less| 
commonly but not infrequently seen in association 
with partial injuries of the cord and are never as- 
sociated with a pure cauda-equina injury. They 
have been described under the term “mass reflex’ 
and were formerly thought to lend diagnostic signif- 
cance by their presence? and prognostic significanct} 
by their form.? These convenient beliefs have beet 
effectively shattered,‘ and the doctor who ascribe: 
diagnostic or prognostic significance to the presenct 
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and form of spasms in paraplegic and paraparetic 
patients is as antiquated in his knowledge as the 
doctor who still believes that the immediate on- 
set of paralysis means a cord transection and vice 
versa.” 

The figures in Table 3 show clearly that about 
a third of the patients with proved transection of 
the cord do not have a “‘mass reflex” or spasm and 
that a third of the remaining patients have spasm 
that is minimal. On the other hand, about half 
the patients with only a partial cord injury showed 
some degree (usually severe) of spasm. It is also 
apparent that spasm when it does occur is associated 
only with an injury to the spinal cord and is not 
a symptom of a pure cauda-equina injury. 

If patients have severe spasm my experience 
indicates that the large majority will need surgical 
relief by rhizotomy® before they can be rehabilitated. 
Of 59 patients with severe spasm (Table 3) rhizotomy 
was recommended in 54 and performed in 39. Rhi- 
zotomy was not recommended in 19 other patients 
because they were too poor surgical risks (3), got 
relief by other methods (4), because the high level 
(cervical) and associated paralysis would have pre- 
vented rehabilitation in any event (5) and because 
the spasm was not severe enough to prevent rehabil- 
itation in the rest (7). No decision has been reached 
in 1 other patient. Twenty-seven patients had 
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with exercise to such a degree that it no longer 
interfered with rehabilitation. One other patient 
who had refused a rhizotomy recovered spon- 
taneously and completely from his spasm. Four 
other patients were freed of their spasm by other 
means. Thus, it may be concluded that the chance 
of spontaneous alleviation of any spasm once it 
has been established as a pattern is in the neigh- 
borhood of 12 per cent, or in 5 out of 59 patients. 
Spontaneous, complete recovery of spasm without 
active therapy will occur in not over 2 per cent. 

On the other hand, out of 99 patients who had 
no spasm at entry and in whom this particular 
pattern appeared to be fixed, 2, or 2 per cent, 
developed severe spasm by the time of their dis- 
charge. One patient had a partial cord injury, and 
the other a partial cauda-equina injury. The latter 
was subsequently relieved by a laparotomy, which 
adjusted certain intraperitoneal disease entirely 
unconnected with the central-nervous-system in- 
jury. Thus, it may be concluded that once the 
pattern of no spasm has been established in patients 
with transected and partial cord injuries, it will 
not develop later. 

The surgical relief of severe spasm is best ac- 
complished, in my opinion, by an anterior dorso- 
lumbar rhizotomy in which all the anterior roots 
from the eleventh dorsal through the first sacral 


TABLE 3 (Concluded). 








InjuRY Spasm Not RELIEVED Totats PERCENT- 
AGES 
BECAUSE OF NO RHIZOTOMY BECAUSE OF FAILURE OF OPERATION 

poor surgical high level of refused patient’s done elsewhere intentionally reason not 

risk injury operation wunco-operation incomplete apparent 
Transection ... 2 1 9 10 1 0 1 24 24 
SPRL? hats’ ba 1 4 2 0 0 1 0 8 19 
Caudaequina.. 0 0 1 0 0 0 0 1 2 
POU 4 a5 0%'s 3 5 12 10 1 1 1 33 17 





severe spasms still present at the time of their dis- 
charge (Table 3). 

Patients, their families and often their doctors 
frequently postpone surgical relief of major spasm 
in the hope that it will disappear of its own accord. 
As shown in Table 3, there were 59 patients with 
severe spasm at entrance. Forty-five of these pa- 
tients had a cord transection, 13 a partial cord 
lesion, and 1 a cauda-equina injury combined with 
a cord injury. Surgical relief of spasm was found 
to be unnecessary in only 7 patients. The spasm 


dic not disappear in any of these, but it lessened 





segment are divided bilaterally. This was done 
39 times. On the other hand, I have had no ex- 
perience with the use of intrathecal administration 
of alcohol for this purpose. I believe its employ- 
ment to be too inaccurate and to carry too great 
a risk of damaging the nerve supply to the bladder 
and bowel and have not used it on that account. 
In 3 patients in whom the anterior rhizotomies 
failed to relieve the spasm one was done elsewhere 
before the patient was admitted to Cushing Veter- 
ans Administration Hospital and is presumed to 
have been incomplete. This could not be proved 



























because the patient refused to permit us to re- 
explore him. Another was a differential rhizotomy 
done for spasm in a patient with a partial cord 
injury and was designedly incomplete. The last 
patient had a transected cord complicated by a 
fibrosed, infected, shrunken bladder that followed 
the unintentional irrigation of that organ by glacial 
acetic acid. This is not thought to be an adequate 
explanation of the failure of the operation to re- 
lieve his spasms. No other is apparent, however. 

Posterior rhizotomy was performed 4 times, 
twice in transected cord cases and twice in cauda- 
equina injuries. In the 2 latter cases the operation 
was done for relief of pain. In the other 2 cases in 
which the operation was done for spasm, relief was 
obtained in 1. In 1 case the patient’s final condition 
so far as his spasm was concerned was not noted 
on discharge. 

Division of both anterior and posterior roots 
was performed 4 times — all for the relief of painful 
spasm and all in transected cord cases. Relief was 
afforded in all. Differential anterior rhizotomy 
was done 5 times —1 transection and 4 partial 
cord injuries. Relief was afforded in the transected 
patient and partial relief in 1 partial cord case. 
No relief was afforded in the second partial cord 
case. In the last partial cord case, the patient was 
operated upon twice. The first procedure gave 
no relief, and the second complete relief. In the 
second operation, however, the relief was afforded 
by what was virtually a complete anterior dorso- 
lumbar rhizotomy. 

The problem of the effect of rhizotomy on sexual 
potency and sterility has been recently covered in 
detail elsewhere so far as our experience goes.’ 
In brief, there is at present no evidence that a 
properly performed anterior dorsolumbar rhizotomy 
will affect in any way either the potency or the 
sterility of the male paraplegic or paraparetic pa- 
tient. 


Urinary Function 


Next to spasm and in some cases preceding it 
in importance is the urinary function of paraplegic 
and paraparetic patients. Success in dealing with 
this aspect of cord and cauda-equina paralysis in 
this group of invalids is more than usually signif- 
icant because of the unfavorable conditions under 
which it has been attained. The greatest detriments 
to successful rehabilitation of the urinary function 
in these patients are distortion of the size of the 
bladder by either overstretching or excessive shrink- 
age of its capacity by any type of constant (not 
tidal) drainage and infection (not bacteriuria) of 
the genitourinary tract. The first follows failure 
to keep the bladder from exceeding its physiologic 
limit of distention from the start, the use of so- 
called “overflow retention” therapy and manual 
expression of the contents of the bladder, all of 
which lead to harmful overdistention and increased 
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liability amounting to a virtual certainty of in- hi 
fection in the upper urinary tract. Shrinkage, on “@ 5: 
the other hand, is the inevitable accompaniment " T 
of suprapubic and perineal fistulous drainage as | u: 
well as of constant catheter drainage that is not @ ti 
interrupted at regular, spaced intervals. It is only “@ by 
a matter of a very few months of such treatment 
before fibrosis of the bladder wall sets in, after th 
which later stretching of the organ to its former th 
and proper capacity is progressively more and In 
more difficult and finally becomes impossible. fat 
BLappDER CONTROL He 
Bladder control in this group has been divided be 
into twenty-four-hour control, day control only and [§ att 
no control. Patients with twenty-four-hour control Fin 
either use no urinal at any time or may use a urinal | hos 
for safety’s sake only on trips. They have either a | no 
normal bladder with normal control or a “reflex “ula 
bladder,” which they empty during the day every wer 
three hours or more by the clock. At night they 7 bla 
do not need and do not wear an apparatus, sleep | tion 
through the night and do not get wet. rect 
Patients with only day control have a “reflex J its s 


bladder,” which they empty every three hours or | 2 b 














more during the day. They have not, however, @ ceas 
acquired similar control at night, usually, if not J stre 
exclusively, because they will not forego the taking § 4 be 
of fluids between 7 p.m. and 7 a.m. As a consequence |@ tient 
they are obliged to sleep with a urinal in the bed 7 mea 
or to be awakened at intervals during the night succ 
so that they may empty their bladders. If either 7 on a 
of these precautions is not taken they will get wet @ had 
at night. @ is n 
Patients with no control may have a variety of @ uretl 
reasons for their total lack of control but, whatever | clam 
the reason, may have to use or wear a urinal or @ Thre 
penile clamp during the day and night if they would jer, 
avoid getting wet. ® One | 
Information about urinary control was available 7 
in 170 of the 178 discharged patients (Table 4). One © ee 
const, 
Me at the 
TasLe 4. Bladder Control. ferred 
iackeai Di Ze | before 
Kinp or No.or Per- Use or URINAL OrTHeR | patien 
poms CASES CENTAGE MetTHopS 4 should 
NONE TRIPS CON- NO TOTALS F summ, 
STANT NOTE 
ee ae |e ee a ee Poo 
None ...... 65 38 .  @ & 2 57 3 trol wk 
Totals... 170* H os & wo ey on an 
*There was no note of the type of urinary control in 3 patients, and ! were § 
patient was treated by ‘‘other methods.” 
note or 
trol, 3 
hundred and five, or 62 per cent, of these had either ¥ ,,., ~. 
twenty-four-hour or diurnal control. Sixty-five, 9 ,,.. b 
or 38 per cent, had no bladder control at any time. wills 
In consonance with this, information concerning mm a 
maind 





the use of a urinal was available in 169 of the dis 
charged patients. One hundred, or 59 per cent, 
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had no actual need for a urinal at any time, and 
55 of the 169 patients used the urinal constantly. 
Three patients (all with transections of the cord) 
used other methods of urinary control. They were 
tidal drainage, an indwelling catheter and drainage 
by way of a suprapubic cystostomy. 

A more detailed analysis of the reasons behind 
the total inability to control urination present in 
the 65 patients referred to above is worth while. 
In 16 the lack of control was solely the patients’ 
fault. They refused to co-operate in their training 
while in the hospital and then left the hospital against 
medical advice thereafter before anything could 
be done to change their ways. In 8 the failure was 
attributable to the patient’s general condition. 
Five of these died while under treatment in the 
hospital, another was a quadriplegic patient with 
no use of his hands and hence no ability to manip- 
ulate or use a catheter or urinal, and the 2 others 
were too sick at the time of this study to justify 
bladder training. Total lack of control of urina- 
tion was traceable in another 32 cases to uncor- 
rectable disabling conditions of the bladder and 
its sphincters. In 11 the difficulty lay in the bladder, 
2 being infected, 3 being so contracted as to have 
ceased to act as reservoirs and to be incapable of 
stretching, 2 being atonic and overstretched and 
4 being denervated or autonomous. All these pa- 
tients were thoroughly studied and every possible 
means used to circumvent their defects, but no 
success was attained. Twenty-one had no control 
on account of deficiencies of the sphincters. Ten 
had spastic, and 11 had flaccid sphincters. There 
is nO worse urinary complication than a flaccid 
urethral sphincter. The constant use of a penile 
clamp and a urinal is the only possible solution. 
Three other patients had no control because of the 
method of treatment they elected or had to adopt. 
One had a suprapubic cystostomy, which he would 
not permit to be closed, 1 used an indwelling catheter 
constantly, and 1 was still under active treatment 
at the time of this study. One other case was trans- 
ferred to another Veterans Administration hospital 
before treatment could be started. Finally, in 5 
patients there was no apparent reason why they 
should not have had bladder control. Thus, in 
summary, of a total of 170 patients with data re- 
garding urinary control, 105 had satisfactory con- 
trol whereas 65 had none, all but 5 being explainable 
on an uncorrectable basis. Fourteen other patients 
were still on the ward, 6 died, and there was no 
note on 2. Thus, 62 per cent had satisfactory con- 
trol, 3 per cent that should have had control did 
not have it, 25 per cent could not possibly get con- 
trol because of either physical deficiencies or un- 
willingness to make the necessary effort, and of the 
remainder, the reason in 1 per cent was unknown 
at discharge. 
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Bowe. Function 


The knowledge that he will not unexpectedly soil 
himself with his bowel contents is essential to the 
rehabilitation of the paraplegic or paraparetic 
patient. Twenty-four-hour control with evacuation 
of the bowel once every twenty-four or forty-eight 
hours and with a minimal use of enemas, cathartics 
or digital stimulation is the goal of bowel training. 
This goal has been reached in 130 of 168 patients 
about whom this information was available at 
the time of discharge; this is 77 per cent. Another 
15 patients, or 9 per cent, had such control with 
the aid of enemas —that is, 87 per cent of the 
patients about whom such information was avail- 
able at the time of their discharge had practical 
but not ideal twenty-four-hour control of their 
bowel contents (Table 5). Twenty-three, or 14 








TaBLE 5. Bowel Control. 
Type oF Bower Controi No. oF PERCENTAGE 
Cases 
24-hour . SO ek SPIES EE Ce ae 130 77 
[TE ne mn Ny Gv, eae On di ge ea 15 9 
No control: 
Patient’s unco-operation ..............6. 15 9 
SOT RTCORUMEION 2. os hc cls ek cd esawiaeie 2 i 
Pach yers Of QDUINCtED: 6.555.5< 5. 660%, cai a0 6 4 
MUROMET fs dso Single Wareoishg ditt eno Ok ev 23 14 
Total cases ditchariked 5... <5... 6.0..20500 168 





per cent, had no control at discharge. Six other 
patients died prior to discharge and were always 
too sick to permit training before death. In 10 
no note about bowel control had been made at the 
time of discharge. These are not included in the 
168. Thus, 86 per cent of the paraplegic and para- 
paretic patients about whom the information was 
available at discharge had complete bowel control 
and of the 14 per cent who had no control the ab- 
sence in every case was traceable either to the 
patient’s unco-operation or to his uncorrectable 
physical state. 


Pain 


Pain has not been a prominent feature of the 
complaints by the patients in this group. Data 
about pain on admission were available in 224 
patients. One hundred and fifty-five, or 69 per cent, 
had no pain on admission. This included 104 transec- 
tions, 33 partial cord injuries and 18 cauda-equina 
injuries. Sixty-nine, or 31 per cent, complained 
of pain on admission. The types were as follows: 
root, 36; vasospastic, 13; painful spasms, 7; visceral, 
3; pain on an infectious basis, 4; type unrecognized, 
3; and 1 each of cardiac, arthritic and compressive 
types of pain. Surgical treatment varied. The 69 
patients were subjected to 95 major surgical pro- 
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cedures, and complete or adequate relief was ob- 
tained in 39, or 57 per cent. The most successful 
procedures and the greatest relief of pain was af- 
forded either by a laminectomy — exploratory in 
nature and if indicated combined with neurolysis 
of the cauda equina in varying degrees — or by a 
cordotomy (Table 6). Pain was relieved in half 
the patients subjected to these operations. It should 
be noted, however, that cordotomy afforded relief 
in patients not relieved by exploration. 
Procedures on the sympathetic nervous system, 
whether novocainization of the ganglions or sur- 
gical lumbar sympathectomy, offered only moderate 


TaBLe 6. Effect of Therapy on Pain. 








CompLete ADEQUATE No Tora.s 
RELIEF RELIEF RELIEF 


Preliminary exploratory |aminectomy with neurolysis of cauda equina: 
2 4 15 


THERAPY 





TS) es 4 2 
NER ote oe dee. wih cw e a 3 3 3 10 
Cauda equina........... 6 10 10 26 
OS oar ee 13 15 22 50 
Lumbar sympathectomy: 
Trentection ......-.. 000 0 0 1 1 
2 See 0 0 0 0 
Cauda equina .......... 1 0 2 3 
REINS Bc se Awca Sab a 05% 1 0 3 4 
Cordotomy: 
Transection . Fie 4 0 2 6 
RINE us een .3ocshrn oat 2 0 0 2 
Cauda equina........... 4 0 6 10 
ee ae 10 0 8 18 
fsrand totals. 3.2 52.0.5 24 15 33 72 





help in the control of what was considered to be 
pain associated with vasospasm. Both procedures 
were done in a case of transection, but no relief 
was obtained until after cordotomy. No partial 
cases were sympathectomized, but 1 such patient 
got complete relief after lumbar sympathetic 
block with novocain. In 1 case of injury to the 
cauda equina a unilateral lumbar sympathectomy 
afforded complete relief. Adequate relief also was 
obtained in 2 other cauda-equina injuries by lumbar 
sympathetic block with novocain, and another 
similar patient had complete relief after this pro- 
cedure. Although multiplicity of therapy was the 
rule rather than the exception, 2 patients with 
cauda-equina injuries had so many and such ex- 
tensive procedures carried out on them without 
relief of pain as to warrant special mention. One 
was explored through a laminectomy and then had 
his cauda equina decompressed after which a sym- 
pathetic novocain block, a lumbar sympathec- 
tomy, a posterior rhizotomy and finally a cordotomy 
were performed without affording any relief of his 
pain. It must be admitted, however, that despite 
his pain he has been able to put himself through 
business school. The other patient was similarly 
explored, and had 2 bilateral lumbar sympathec- 
tomies and 2 anterolateral cordotomies without 
relief. More recent investigation indicates, how- 
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ever, in view of the fact that complete temporary 
relief of his pain has been obtained for the first time 
with spinal anesthesia, that its etiology has not 
been sufficiently investigated. 

In view of the fact that cordotomy did not, as 
might have been expected, afford relief from pain 
whenever performed, it is worth while to detail 
the reasons for this failure. Eighteen cordotomies 
were done. In 1 the operation was technically in- 
adequate as demonstrated by the fact that a second 
cordotomy with a better placed and deeper incision 


gave complete relief. Three operations on 2 pa- j 


tients failed because the patients would not co- 


operate sufficiently at the time of operation to be 4 
sure of the adequacy of the incision into the cord. | 
These 3 must also be included as technically in- | 


adequate, and 1 other patient must be included in | 
this group because no other reason can be adduced 
to explain the failure to afford relief. These 5 
failures were all in patients with cauda-equina | 


injuries and radicular type of pain. Against them | 
should be matched 4 similar patients who all had | 
complete relief of pain. Two other patients — 1 / 


with a cauda-equina injury and the other with a 
lumbosacral transection — got no relief and should | 


never have had cordotomies because their pains / 
were caused by extraneural complications. One 7 


was relieved by the removal of a suprapubic tube 


and closure of a suprapubic vesical-drainage sinus, © 


and the other by a laparotomy with appropriate | 
adjustment of certain intra-abdominal disease. | 


Unfortunately, this last patient not only was not 7 
relieved of his pain but also was rendered para- © 
plegic — a condition that had not previously been © 
present —as the result of the cordotomy. This © 
operation must be classed also as technically in- 7 


adequate. The final failure occurred in a patient 7 
with a transection at the fifth dorsal segment. The 
operation should never have been performed in the 
thoracic segments at least, because of the inability 7 


thus to yroduce a high enough level of analgesia. 7 


Two other patients with spinal-cord injuries — 7 
both partial —and with unclassifiable pain were | 
also subjected to cordotomies. Complete relief” 
of pain followed the operation. It is apparent, © 


therefore, that unclassifiable pain in partial cord @ 


injuries can be relieved under certain circumstances | 
by cordotomy. It is also apparent that if an antero-| 
lateral cordotomy is properly performed at a high| 
enough level radicular pain — if accurately diag- 
nosed from the etiologic aspect — will be relieved 
in at least half and probably in all patients in whom 
the pain is a complication of a prior cauda-equina 
injury. 

Neurolysis of the cauda equina done as a patt 
of an exploratory laminectomy was followed by 
complete relief in 1 transection and adequate relief 
in 2 cauda-equina injuries. 

Anterior rhizotomy gave complete relief of pail 
from spasm in | transection and 3 partial cases. 
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All had been explored prior to this procedure, and 
1 partial case had had the appropriate peripheral 
somatic nerves injected with novocain. Three 
patients with transections and 1 with a Partial 
injury had adequate but not complete relief and 
1 with a transection had no relief. 

Posterior rhizotomy was tried in 1 patient with 
a transection and 2 with cauda-equina injuries. 
No relief was afforded in any way. A combination 
of anterior and posterior ‘rhizotomy was done on 
] patient with a transection, with incomplete but 
adequate relief. 

Injection of the peripheral somatic nerves with 
novocain — often more than once — gave relief 
in 1 patient with transection and partial relief in 
1 with a partial injury, as well as in 2 with cauda- 
equina injuries. : 

Non-neurosurgical procedures gave relief in 5 
patients. They should not be overlooked as a means 
of treating pain. Removal of a piece of shrapnel 
and closure of a suprapubic cystostomy sinus af- 
forded complete relief in a patient with a cord 
transection on whom a previous cordotomy had 
been done without relief and who at the time of 
the two operations was taking 0.6 gm. (9 gr.) of 
morphine every twenty-four hours. With the re- 
lief of his pain he no longer asked for nor needed 
any morphine. One patient with a partial injury 
was given complete relief and 1 with a cauda-equina 
injury adequate but incomplete relief by the re- 
moval of foreign bodies from their spinal canals. 
Two other patients with cauda-equina injuries 
were also completely relieved, 1 by laparotomy 
and the other by ligation of the vena cava. 

From these data it appears first that the effec- 
tiveness of the therapeutic methods used in dealing 
with pain in paraplegic and paraparetic patients 
depends primarily on the accuracy of the pre- 
treatment estimate of the cause of the pain. In 
judging this, attention should be paid to the presence 
of foreign bodies, open cystostomy sinuses, the 
effect of novocain injection of peripheral somatic 
as well as lumbar sympathetic nerves and ganglions, 
the findings at exploratory laminectomy and the 
indications to be derived from spinal anesthesia. 
The surgeon should not expect to relieve vaso- 
spastic or visceral pain by an anterior rhizotomy. 
On the other hand, pain from spasm probably can 
be relieved in this way. Posterior rhizotomy will 
not relieve any type of pain and should not be 
done. Sympathectomy by operation and especially 
by novocain block may be expected to relieve the 
pain of vasospasm but no other type of pain. Neurol- 
ysis of the cauda equina may possibly offer some 
relief in the patients with radicular pain. In pa- 
tients who are not thereby relieved a high antero- 
lateral cordotomy should be done if their radiculitis 
is of long standing. 

_"ailure to obtain relief of pain by whatever sur- 
gical method has been adopted should not be blamed 
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upon the patient and most particularly should not 
be excused on the basis of psychologic or emotional 
imbalance or the formation of a so-called “pain 
pattern” on the patient’s part. In virtually all 
cases my experience leads me to believe that it is 
the doctor who is at fault in that it is his diagnosis 
or his technic that has been inadequate. I have 
had no experience with lobotomy in these patients, 
but because I am convinced that adequate relief 
can be afforded to all such patients in need of it 
provided the doctor is sufficiently humble and 
persistent enough to ensure accuracy of diagnosis 
and skilled enough to perform the necessary surgery 
properly, I am opposed to its use in these circum- 
stances and in this group of patients. 


UNNECESSARY COMPLICATIONS 


Certain complications of the paralysis of para- 
plegic and paraparetic patients are usually regarded 
as necessary and evil accompaniments of the dis- 
ease. This is a completely unjustified point of view. 
It results in a degree of prolonged invalidism and 
an impossibility of rehabilitation that many of 
these patients would not otherwise be forced to 
put up with on this account. The outstanding un- 
necessary complication of this type is the pressure 
sore and bedsore with the subcomplications that de- 
velop from it. It was first shown in 19408 and since® 
that all bedsores start as pressure sores. Pressure 
sores develop because of unduly prolonged pressure 
on the skin over a weight-bearing bony prominence, 
particularly in the presence of wet skin, wrinkled 
bed sheets and hypoproteinemia, and after the 
use of plaster-of-Paris casts, hard mattresses and 
Bradford or similar frames. These conditions have 
a lethal effect because, in the presence of any 
spinal-cord injury, spinal shock exerts a widespread 
deleterious effect on the somatic, visceral and skin- 
vascular reflexes and uncorrectable local anemia 
followed by necrosis occurs after even a minimum 
of pressure. With proper care to avoid the use of 
all splints that are fixed in relation to weight bearing 
bony points, to keep the patient’s skin dry and 
clean, to shift his weight sufficiently frequently and 
to see that he gets a proper diet and enough fluids 
both pressure sores and bedsores can be completely 
eliminated. However, because of the high incidence 
of the use of plaster casts, the inefficiency of the 
control of their urination and their nutritional 
deficiencies the paraplegic and paraparetic veterans 
suffered from an unusually high incidence of bed- 
sores and the complications stemming from them. 

One hundred and sixty-one, or 74 per cent, of 
218 patients reported herewith had bedsores, and 
in addition 65 or 40 per cent of the 161 had mul- 
tiple bedsores (Table 7). This compares extremely 
unfavorably with the 28 per cent incidence in the 
313 civilian patients in my Boston City Hospital 
group. However, as of October 1, 1948, only 11 
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of the veterans admitted in the two previous years 
were still in the hospital on this account alone. 

Among the complications stemming directly 
from bedsores the most important and dangerous 
one has been osteomyelitis of the acetabulum and 
head and neck of the femur, with an associated 
septic hip joint. There were 5 such cases in this 
group of patients, 2 of whom are still in the hospital 
under treatment. Three more, not included in this 


TasBLe 7. Bedsores and Their Complications. 








Stratus oF PaTIENT No. or PErR- 
Cases CENFAGE 

DRO MNTENNOAE: oon etka Gt me ni sca a ee sue e awc 57 20 
ERED Gon ROMNOMON «oo 6s kiss seen cas ces 161 74 
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Bedsores requiring major surgery .......... 84 52 
BOGOOKES OU GINCRETBE <0 cc coisc cc sscesese 26 15 
Septic hips with IED Ef ee PCE Le 5 3 
OSS Ta rere epee rer 7 4 
SEE oo Since s Din biaaceb as sham 5 3 
LOST See ear eer Ree a nee ee 3 2 

nN, POINTE MUNG sk bean hid Borel 20 12 





report, have been transferred to Cushing Veterans 
Administration Hospital from other centers since 
October 1, 1948. In addition other osteomyelitis 
has made extensive resections of the ischia and 
trochanters necessary, with resulting weakening 
of the pelvic girdle and the femur. The latter con- 
dition when taken in conjunction with osteoporosis 
of the bones of the paralyzed extremities has led 
to fractures of the neck and shaft of the osteoporotic 
femurs, with resulting permanent disuse of the 
leg or great delay in rehabilitation on account of 
the extra time needed for healing of the break and 
for the mobilization of the stiffened knees, hips 
and ankles. At the final analysis all such patients 
have such disabilities and disease because of un- 
necessary complications of their injuries. 
Twenty-six, or 15 per cent, out of 178 on whom 
the information was available were discharged with 
bedsores still present. Eight of these patients left 
without the consent of the staff, 3 were discharged 
dead, and 1 left early on account of family illness. 
Eight others had such small sores that it was not 
considered necessary to hospitalize them further. 
The remaining 6 still had large and multiple sores 
at the time of their discharge but were allowed to 
leave in the hope that a visit home would improve 
their general condition sufficiently so that still 
further efforts to close the defects permanently 
could be made later. They were therefore dis- 
charged on leaves of absence for varying periods. 
Fifty-two per cent required major operative inter- 
ference in the treatment of their bedsores. Twenty 
per cent of the patients were deprived of their 
ability to rehabilitate themselves fully, and 15 
per cent still had bedsores at the time of their 
discharges. This appears to be an unduly high 
price to pay in terms of increased hospitalization 
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and unnecessary invalidism for the doubtful privi- 
lege of applying plaster-of-Paris body jackets and 
instituting suprapubic drainage of the bladder in 
the seriously wounded. It would be more economical 
to revise methods of transportation and bladder 


therapy. 
GENITOURINARY-L RACT COMPLICATIONS 


These complications are also unnecessary. Like 
the bedsores they develop because of failure to 
provide proper therapy in the early days after the 
injury. The key to their prevention is the word 
“infection.” This is emphasized by the fact that 
a major genitourinary-tract infection was present 
on admission in 68 out of 179 cases, or 38 per cent 
of the veteran patients about whom this information 
was available. This figure is unquestionably low, 
since it was obvious that many other patients in 
this series had had earlier major genitourinary-tract 
infections from which they were free at the time 
of their admission. A comparative figure in the 
civilian series was 9 out of 252 cases, or + per cent 
(Table 8). 

The one outstanding difference in the early treat- 
ment of the civilian as opposed to the veteran group 
was the fact that a prompt, effective means of 
control of major genitourinary-tract infection was 
instituted in the former. This was done by im- 


mediate use of tidal drainage, which has been de- | 


scribed in detail elsewhere.!® "No other special 
therapy, such as restriction of milk, special diets, 
elevation of the head or feet or moving in bed more 


Tasie 8. Genitourinary-Tract Complications at Admission. 











CoMPLICATION VETERANS CIVILIANS 
No. PER- NO. PER- 
CENTAGE CENTAGE 
Major _ genitourinary-tract 
SHRRPRIOR 5-65 bcib dais ws 55035 68 38 9 4 
No genitourinary-tract in- 
SRRREON wines ow ise 248.004 91 62 243 96 
MOMMIG Crk oR a hb ebaes <% 159 252 
Bladder stones............ 54 37 8 3 
No bladder stones. ........ 92 63 244 97 
MAMAS 25 Shah moS ors see 146 252 
Renal stones. ame gee cn 34 19 3 1 
No renal stones........... 145 81 249 99 
PR ies oi eG a ees vewe 179 252 
Hypertrophied sphincter ... 19 11 2 0.8 
No hypertrophy .......... 145 89 , 250 99.2 
See has. Oe “952 





than the turning of the patient every two hours, | 
was used. On the other hand, no civilian cases were | 


treated by suprapubic or perineal fistulous urinary 
drainage, intermittent catheterization, constant | 


bladder drainage, manual expression of urine from | 
the bladder, overflow incontinence or any method | 


other than tidal drainage checked by weekly cys 
tometry. This regime differs markedly from the one 
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instituted for the early care of the veterans. Tidal 


drainage was virtually never used. Suprapubic 
cystostomy was usual, perineal urethrostomies were 
not uncommon, constant drainage was almost 
universal, and unfortunately many patients were 
even subjected to intermittent catheterization, 
manual expression of the bladder urine or overflow 
incontinence as supposedly adequate treatment 
of their bladder paralysis. It is not surprising, 
therefore, that the incidence of major genitourinary- 


tract infection should be so high among the veterans,. 


and it follows inevitably that such further com- 
plications as renal, ureteral and bladder stones, 
cystitis and hypertrophy of the internal sphincter 
should all also be high because their origin is also 
infectious. In this connection it should be noted 
that Albright et al. have pointed out that abnormal 
mobilization of calcium is caused at least in part 
by chronic infection of the kidneys and that this 
infection may be subclinical. The figures in Table 
8 emphasize the accuracy of these contentions so 
far as renal and bladder stones and hypertrophy 
of the internal urethral sphincter are concerned. 
The inefficiency and indeed the danger inherent 
in the early treatment of the genitourinary tract 
by means other than tidal drainage cannot now 
be denied. 

The same realistic type of care that is required 
to avoid infection and its consequences on the upper 
genitourinary tract and the bladder is equally es- 
sential in preventing unnecessary trouble in the 
male urethra and genitalia. Here again “‘infection”’ 
is the key to a grasp of the problem. Its source is 
in the normal urethral discharge, which is contam- 
inated at all times but becomes infected when its 
escape is blocked. This infection then spreads and 
involves the epididymis, testicles, seminal vesicles 
and prostate. Repeated infections in these organs 
produce sterility and possibly death as exemplified 
by 1 patient in this series. Such impediment to 
the flow of the urethral discharge occurs whenever 
a catheter is used that is too large. Experience has 
shown that no indwelling urethral catheter larger 
than No. 16 F. and preferably No. 14 F. should 
ever be used in the male paraplegic or paraparetic 
patient. If this rule is rigidly adhered to the inci- 
dence of epididymitis and infections of the testicles, 
seminal vesicles and prostate will be reduced to a 
minimum, and the problem of the prophylactic 
ligation of the vas need never be faced. Another 
aftermath of the use of a large catheter in the male 
is the production of periurethral and_ perineal 
abscesses with urethral fistulas. The latter usually 
empty at or near the junction of the penis and 
scrotum, Such complications are inexcusable. 

Chirty-four among the group reported herewith 
developed infections of the epididymis and testicles. 
Ty enty-five had epididymitis, 2 with associated 
orchitis and 1 with an abscess. There were 9 ab- 
scesses of the testicle requiring unilateral orchidec- 
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tomy 3 times and bilateral removal once. The vas 
was ligated in 1 case of epididymitis. There were 
3 periurethral and 1 suprapubic abscesses, 1 case 
of traumatic stricture and 1 case of induced diver- 
ticulum of the prostatic urethra. Eighteen patients 
had perineal fistulas. Thirteen were penoscrotal 
and were unintentional, and 4 were produced in- 
tentionally on 2 patients by surgical methods as a 
means of instituting bladder emptying and urinary 
control (sic), 1 patient having been operated upon 
three times. Finally there was 1 fistula that re- 
sulted from a gunshot wound and connected a sinus 
in the lower quadrant of the abdomen with the 
urethra by way of the bowel and included the blad- 
der. One patient was proved at autopsy to have died 
as the direct effect of a fulminating streptococcal 
infection induced in his epididymis by the use of 
too large a catheter, and many others have had 
their hospitalization prolonged and have been ren- 
dered sterile by the same cause. 

Ureteral reflux is a serious and not too uncommon 
complication of overstretched urinary bladders. 
This distention is usually unrecognized at the time 
it occurs. It develops because the doctor fails to 
realize that, as the result of spinal shock or over- 
stretching after spinal shock has subsided, the 
detrusor, in the first instance, becomes atonic 
immediately after the spinal-cord injury and does 
not regain its full capacity to contract in response 
to stretch stimulus until it has passed through the 
autonomous stage and become hypertonic or re- 
flex. During the atonic and autonomous periods 
the bladder acts like a rubber balloon in which over- 
stretching has caused a decrease to the point of 
complete absence of the contractility of the wall. 
In the bladder this interferes with and finally de- 
stroys the valve-like action of the ureterovesical 
openings, with the result that contaminated or in- 
fected bladder urine flows back up the ureter into 
the renal pelvis and causes infection in these two 
previously uninfected areas. This is known as one 
type of “reflux.” It exists in conjunction with any 
method of therapy that causes even temporary 
obstruction to the emptying of the bladder and 
overdistention of that organ during the stage of 
spinal shock. In particular, intermittent catheteri- 
zation, manual expression of the bladder contents 
and overflow incontinence are all especially prone 
to produce reflux with its attendant pyelitis. Tidal 
drainage instituted at once after the injury and 
properly set up, used and checked by weekly cys- 
tometrograms does not cause reflux. Reflux has 


been present in 10 out of 187 of the discharged 
patients reported herewith. This is in only 5 per 
cent, but its importance is greater than the figures 
indicate because, when present, it completely and 
often permanently prevents the acquisition of 
urinary control and virtually eliminates all chances 
of total rehabilitation. 
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Another aftermath of both overstretching of 
the bladder and uninterrupted drainage to the point 
where the organ never has a chance to fill completely 
and stretch its walls mechanically is loss of storage 
function. In the first instance the linear distance 
that the fibers must contract to produce diminution 
of the cubic capacity of the organ is greatly in- 
creased, and hence even partial emptying is more 
than they can accomplish. This condition also 
leads to “reflux.’* Cystometrically, these pa- 
tients have what appears to be an atonic bladder. 


. However, it is actually a bladder whose muscular 


wall is still tonic but mechanically incapable of 
effective shortening of its overstretched fibers. 
Instead of acting as a reservoir with a limited 
capacity it becomes a reservoir that cannot be 
emptied. Talbot,!* at Cushing Veterans Adminis- 
tration Hospital, has recently taken the first steps 
toward changing such bladders back into contractile 
organs by excising a segment of the wall. His 
preliminary results promise future success. There 
are 2 such cases in this group. 

Failure to allow the bladder to distend from time 
to time leads to permanent shortening of the de- 
trusor fibers with fibrosis and loss of elasticity of 
the bladder wall. This may take place within six 
months and, when present, changes the bladder 
from a reservoir capable of storing urine on its way 
from the kidneys toward elimination from the body, 
to what amounts to no more than a dilated section 





the loss of a kidney and the need for urinary drainage 
by way of nephrostomies or ureterostomies. it 
is scarcely necessary to emphasize the undesirabie 
effect such handicaps have on rehabilitation, the 
incidence of renal infection and the increased lia- 
bility to uremia and even on life expectancy. In 
the group of veterans reported herewith there were 
4 patients with hydronephrosis, 5 with hydroureter 
(1 being bilateral), 7 in whom nephrectomies were 
performed, 5 with nephrostomies (2 being bilateral) 
and 2 with skin ureterostomies. Thus, 12 per cent 
of 187 discharged paraplegic and paraparetic pa- 
tients have been forced to content themselves with 
major organic and functional renal deficiencies on 
account of unnecessary complications, which in 
their turn developed because of medical careless- 
ness or ignorance. 


AMBULATION 


In estimating the degree of ambulation these 
patients are capable of at the time of their dis- 
charge it has been convenient to group them into 
6 classes (Table 9). As has been pointed out before!: 

It is not enough to know that a patient can get about, 


one must also know how much he can get about. I do not 
consider that a patient has satisfactorily finished his am- 
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bulation training until he not only can but prefers to wear 7 


his braces all day, is able to walk 1000 yards without stop- 
ping, to go up and down all stairs no matter whether they 
have a handrail or not, to go up and down curbs freely, 
to get in and out of all types of chairs, to get himself off 


the ground without help if he falls, to walk in city traffic | 


TaBLe 9. Degree of Ambulation at Time of Discharge. 








InyuRY Tora. AMBULANT 
ATIENTS 
DiscHARGED 

cLass 6 ciass 5 TOTALS 

no. % no. % no. % 

Transection ..... 94 40 43 21 21 61 65 
CoS Ce ae 38 21 55 5 13 26 68 
Caudaequina... 46 38 83 3 7 41 90 
Totale........ 178 99 51 29 16 128 67 





NoNAMBULANT OTHERS 
WHEEL CHAIR BED ONLY TOTALS DEATHS NO NOTE 
no. % no. % no. % no. % no. % 
19 20 10 11 29 $1 2 2 2 2 
6 16 4 11 10 27 2 5 0 0 
2 4 1 2 3 7 2 4 0 0 
7 15 («15 CD “tee Gare ees “o 





of the ureters. Virtually constant voiding neces- 
sarily follows. If taken in time and before the fibrosis 
is too advanced such a bladder can be stretched 
by the proper use of tidal drainage so that it will 
regain a large part or all of its storage capacity. 
If this cannot be accomplished control of urination is 
impossible and total rehabilitation greatly inter- 
fered with, the patient having no choice but to 
be content with a penile clamp or a rubber urinal 
for the rest of his life. There were 7 patients with 
this complication in this group, 6 having transected 
spinal cords and 1 a cauda-equina injury. 

As the direct result of these unnecessary genito- 
urinary-tract complications certain patients have 
also been condemned to such permanent major 
organic defects as hydronephrosis, hydroureter, 


unaided and safely, to live in his original home without 9 
demanding significant alterations (such as ramps, replacing 7 
bedrooms, toilet facilities etc.) and to use the toilet and [ 


bath-tub as usual. 


The patients with these abilities which, incidentally, 


are well within the possibilities of any paraplegic 
or paraparetic person who is willing to put in the | 
preliminary hard work that is essential and who | 
has the use of his arm and shoulder muscles, are | 
grouped as Class 6. Ninety-nine, or 51 per cent, | 
of 178 patients were in this class at the time of, 
their discharge. 

Patients considered as members of Class 5 are} 
those who have attained a less satisfactory but 
nevertheless workable rehabilitation. Instead of 
having the freedom of action that goes with the 
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attainment of the skills listed for Class 6 they are, 
for example, able to walk only 500 instead of 1000 
yards without stopping, they do not wear their 
braces as long, they can use only stairs with rails 
and have to be helped up when they fall as well as 
in and out of public conveyances. Their houses 
will need redesigning, and they will not be able 
to live as full a social life. The patients in both 
classes, however, can learn to drive automobiles 
with hand adjustments but, whereas in Class 6 
such transportation is merely a means to an end, 
patients in Class 5 tend increasingly to substitute 
this method and an increased use of a wheel chair 
for their incomplete ambulation. They are unable 
or unwilling to appreciate the future benefits that 
the extra training and’ skills will confer on them 
and refuse to make the necessary further effort 
to get them. Rather than beat our heads against 
the stone wall of their short-sighted obstinacy we 
agreed to consider their ambulation sufficient to 
justify their discharge although not in any way 
approving of their determination thus to limit 
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corrective major surgical procedures. This group 
are in Classes 1 and 2. The patients in Class 
3 are limited to a bed and wheel-chair life and dif- 
fer only in degree from those in Class 4. All are 
deficient to some extent in the ability to take full 
care of themselves and need nursing or attendant 
care practically all the time. Because of their 
immobility, they are constantly subject to recurring 
bedsores, renal infections and stones, osteoporosis, 
fracture of the long bones of the legs, ankylosis of 
joints and the like. Only a good, uncorrectable 
‘medical reason or total unco-operation on the part 
of the patient can be considered to be justification 
for the discharge of a paraplegic and especially a 
paraparetic patient while he is still in one of these 
classes. Forty-two, or 23 per cent, of the 178 pa- 
tients were discharged in these groups. 

An analysis of the reason for failure to progress 
beyond Class 4 in the ambulation program demon- 
strates that the most common cause was traceable 
to the patient’s lack of co-operation (Table 10). 
Nineteen, or 11 per cent, fell into this group. An- 


TaBLeE 10. Reasons for Inability to Ambulate. 








Tyre or Injury No. oF 
PATIENTS (2%) INJURY 
Dis- (6%) 
CHARGED 


wheel bed totals wheel bed totals 
chair chair 
Transection ... 94 0 2 2 5 3 8 
Partials -..c05 3 38 2 2 1 1 2 
Cauda equina . 46 0 0 0 1 0 1 
TOUME wsa< 5s 178 0 4 4 7 e 3 


Nature or Injury CompPLIcATIONS OF 


Patient’s Lack or Co-oPpERATION No REAson 
11%) (4%) 





NO DISCHARGED DISCIPLINARY 
CO-OPERATION AGAINST DISCHARGE 
MEDICAL 
ADVICE 
wheel bed wheel bed wheel bed totals wheel bed totals 
chair chair chair chair 
2 2 4 Q + 0 12 + 2 6 
0 1 1 1 2 0 5 1 0 1 
1 1 0 0 0 0 2 0 0 0 
3 + 5 1 6 0 19 5 2 7 





their own lives. Twenty-nine, or 16 per cent, of 
178 patients were discharged with Class 5 ambula- 
tion. 

Thus, 67 per cent, or 128, out of 178 paraplegic 
and paraparetic veterans have been rehabilitated 
to a point where they can at least lead a normal 
but somewhat limited social and work life so far 
as their ability to ambulate is concerned. It is 
doubtful if either the general public or the average 
doctor is appreciative of this fact or of the success 
that accompanies intensive, intelligent treatment 
of what most of them look upon as a pitiable, hope- 
less, permanent invalid. 

The patients in the four lower ambulation classes 
are less fortunate. At the best their ambulation 
is virtually limited to standing erect in braces and 
moving only a few feet with the help of crutches 
that are ineffectively used. Even this ability is 
shortly lost, and a wheel-chair existence permanent- 
ly adopted. Such patients are in Class 4. At the 
Worst, they are in surgical and spinal shock and 
1» danger of death or in imminent need of 


other 15, or 8 per cent, failed on account of the 
nature or complications of the injury, the latter 
having already been established by the time they 
reached our care. Thus, failure to attain proper 
ambulation was traceable to conditions outside 
our control in 19 per cent. No satisfactory reason 
can be found to account for their failure to ambu- 
late in 7 patients (4 per cent). Six of these had 
spinal-cord transections. One of them had a job 
waiting for him, which he could do without further 
ambulatory ability, 1 was not satisfied with his 
treatment and left in spite of his unnecessary 
deficiency, and 1 could not be persuaded that it 
was worth while to learn to ambulate because he 
had a small reflex bladder that he neither could 
nor would learn to adjust himself to. There seems 
to have been no reason why the other 3 were not 
properly trained prior to discharge. The seventh 
patient had a partial cord injury. In view of his 
complaint of disabling pain, his understandable 
unwillingness to exert himself and the fact that he 
had ureteral reflux bilaterally and an unhealed. 
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ischial decubitus ulcer, the issue of his inadequate tient with an extensive brain injury, which hac 
ambulation was not pressed. On this basis less than caused his paraplegia. He had had a unilatera| 
10 per cent of the ordinary paraplegic or paraparetic nephrostomy for renal stones and ultimately died 
invalids may expect to be deprived of the oppor- from uremia and inanition. Excluding the las: 
tunity to learn to ambulate because of conditions case there were 6 deaths in 206 patients — a mor- 
that cannot be altered. On the other hand those tality of approximately 3 per cent. The corrected 
who are not so afflicted can expect such treatment mortality should have been one half of 1 per cent. 
from their doctors as will assure them of the ability 
to ambulate fully in more than 90 per cent of their 
group if they will co-operate. 


Patients Stitt HosPiTALizED AFTER Two YEArRs 
oF THERAPY 


Forty of the patients admitted for definitive 

DeaTHs therapy of their spinal-cord or cauda-equina injury 

There were 7 patients discharged dead—2_ prior to October 1, 1948, were still in the hospital 
each with a transection and a partial cord or a_ as of that date because of their need for further 
cauda-equina injury (Table 9) and 1 patient who active treatment. In addition, there were 7 similar 
was paralyzed not as the result of a spinal-cord patients who for various reasons were boarded in 
but rather because of a brain injury. Five of the the hospital after active therapy had been finished 
6 patients with spinal-cord injury who died did and after they had received maximum hospital 
so as the direct result of unnecessary complications benefit (Table 11). Three other patients were still 
that could have been obviated if proper care had being cared for at the end of two years despite the 


TaBLe 11. Patients Remaining in Hospital After Two Years. 











Type oF Att Nartore oF Injury (5%) Unnecessary Comp.ications (8%) 
InyuRY Cases 
BEDSORES (5% RENAL (3%) 
cervical major totals Sacrum ischium trochan- multiple septic totals hydro- ureteros- trans- totals 
injuries pain ters hips nephrosis tomy urethral 
problem resection 
Transection .... 124 2 3 5 2 2 1 3 2 10 1 0 2 3 
2 See 51 6 0 6 0 0 0 0 1 1 0 0 1 1 
Caudaequina... 49 0 0 0 0 0 0 0 0 0 1 1 0 2 
Teale... 224 8 3 rT 2 2 1 3 + tt 2 1 3 6 





been given the patient from the time of his injury. fact that they did not have spinal-cord injuries. A 
One patient with a transected cord died of uremia, similar fourth patient had died of a degenerative 
which followed bilateral nephrostomies done for central-nervous-system disease during this period. 
bilateral renal stones. Another died in forty hours These 4 patients are not included in this study and 
of a septicemia that arose out of an acute orchitis did not suffer from conditions in which active 
caused by the use of an inlying catheter that was therapy could be effective. One had had both legs 
larger than the maximum specified size (No. 16 F.)._ amputated, 1 had moderately advanced multiple 
Of the patients with the cauda-equina injuries 1 sclerosis, 1 had arteriosclerosis complicated by 
died of uremia following a bilateral nephrostomy cerebral hemorrhage, aphasia and senility, and the 
and a left nephrectomy, both done for renal stones, other is referred to above. 

and another died as the result of a pyelonephrotomy The reasons for the prolonged hospital stay of 
necessitated by renal and ureteral stones that com- these patients, exclusive of those with quadriplegia 
pletely blocked all urinary outflow from one kidney. and quadriparesis, point again to the importance 
The fifth patient had a partial cord injury. He was_ of early, well conceived and properly executed 
a compensated cardiac invalid who had fractured therapy. Eleven patients are still undergoing treat- 
his pelvis at the time of his accident. Bedsores ment for disabling bedsores or their consequences — 
developed, causing an osteomyelitis of his pelvis, 3 of them having multiple sores. They have all 
an ischiorectal abscess, generalized sepsis and mal- been present since admission, and many vain at- 
nutrition, all of which led directly to his ultimate tempts have already been made to repair them. 
death from anoxia and uremia. The last patient Three other patients fall into this same general 
with a spinal-cord injury was the only one whose class in that they have septic hips and osteomye- 
death can be regarded as unavoidable. This patient itis and loss of the heads and necks of the femurs 
had a nearly complete injury to the spinal cord and destruction of the acetabulums resulting from 
between the first and fifth cervical segments and bedsores. These 11 patients are not the only ones 
died of pneumonia induced by the resultant respira- with bedsores requiring treatment among. this 
tory paresis. The seventh death occurred in a pa- group. There are 4 others who also have bedsores 
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that need treatment but whose chief disability is 
caused by other conditions. Thus, 11 out of 228 
patients, or 5 per cent, are being still hospitalized 
on account of these unnecessary complications. 

Six patients remain in the hospital primarily 
because of genitourinary-tract complications. Two 
have bilateral hydronephrosis, 1 of them being 
complicated by hydroureters. The other has only 
one kidney, the other emptying through a skin 
ureterostomy. All these difficulties originated with 
renal stones and infection or infected bladders. The 
other 3 were awaiting transurethral resections for 
hypertrophic internal urethral sphincters. Thus, 
3 per cent, or 6 of 228 patients, are still being hos- 
pitalized on account of this second group of un- 
necessary complications. 

If these figures are combined it is apparent that 
17 of the 47 patients, or 36 per cent, still hospitalized 
after two years or less of therapy are so confined 
because of earlier unnecessary complications. It 


REHABILITATION OF VETERANS — MUNRO 13 


is devoted to seeing that they exercise enough each 
day to maintain their ambulation ability. Four 
of them have transected cords. They are Class 6 
ambulators; have reflex bladders with twenty-four- 
hour control; use urinals only on trips; and have 
twenty-four-hour bowel control, no spasms and 
no pain. Two others have cauda-equina injuries. 
One is a Class 6 ambulator with full control of his 
bladder and bowel, minor spasm and no pain. 
The other patient with a cauda-equina injury and 
1 with a partial cord injury are wheel-chair pa- 
tients. The former developed his symptoms after 
a spinal anesthetic and has no bladder or bowel 
control because of flaccid sphincters. The latter 
is senile but has normal bladder and bowel control. 
He is awaiting transfer to another Veterans Ad- 
ministration hospital for permanent domiciliary 
care. The rest have no homes to go to. None have 
any prospect of employment and are making no 
effort to learn to be self-supporting. 


TaBLeE 11 (Concluded). 








Tyre oF Injury 


Spasms indwelling ambulation nutrition 
catheter training 
TSARGECHOD 6icicisicecs 0 1 6 1 
go eee 1 0 1 0 
Caudaequina ...... 0 0 0 0 
Totals .. 1 1 7 1 


Patient’s Fautt (5 %) 


BoarDING TorTa.s 
(3 %) (21%) 
illiteracy laziness totals 
0 1 9 + 31 
1 0 3 1 12 
0 0 0 Z + 
1 1 12 7 47 





further appears that these patients constitute 7 
per cent of the whole group of 228. 

Eleven of the 41 patients are still in the hospital 
on account of the nature of their injury and their 
resultant helplessness or invalidism (Table 11). 
Fight are either quadriplegic or quadriparetic, the 
difference being academic rather than practical 
in that although the quadriparetic patients have 
some voluntary motion of their upper extremities 
it is not enough to be useful. The other 3 are major 
pain problems. Thus, prolonged hospitalization 
attributable to the injury itself is present after 
two years in this group in 23 per cent of the small 
group and 5 per cent of the total number of 228 
patients. 

Twelve patients are still hospitalized largely 
because of their own fault. Unwillingness to co- 
operate in bladder and ambulation training and 
refusal to accept advice about the need for rhizotomy 
and a proper diet, complicated by laziness, are the 


; underlying factors. This is 5 per cent of the entire 


series, 

Seven are boarding and neither need nor receive 
ally active therapy. They take full care of them- 
selves and their ward and go to the mess hall for 
all meals. The only medical attention they receive 


ToTat REHABILITATION 


A paraplegic or paraparetic patient can properly 
be considered to be totally rehabilitated only when 
he is fully ambulant as defined above for patients 
in Classes 5 and 6, has potential twenty-four-hour 
bladder and bowel control, requires a urinal only 
as insurance against unexpected accidental wetting 
or in anticipation of being unable to empty his 
bladder every three hours during the day and has 
no significant pain or spasm. 

This whole series of 224 patients must be con- 
sidered before a true estimate of the efficiency of 
the therapy in relation to complete rehabilitation 
can be arrived at (Table 12). There were 6 deaths — 
a mortality of 3 per cent. This compares very 
favorably with all similar figures that have been 
published previously... Of these there is only one 
that is directly comparable however. This appears 
in a paper by Talbot and Bunts" and is 8 per cent 
of a group of “331 paraplegic patients observed dur- 
ing the 2 years from April 1, 1946 to April 1, 1948,” 
26 patients having died during that period. 

One hundred and twenty-four of the series re- 
ported herewith could not be totally rehabilitated. 
In 48, or 21 per cent, the cause was directly trace- 
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able to disability from the effects of the injury. 
These deficiencies were uncorrectable. This figure 
should represent the maximum percentage of pa- 
tients who fail to acquire total rehabilitation. 
Unfortunately, the actual figure is much higher 
in this series, being increased by an added 35 per 
cent. This extra disability arose from the patients’ 
lack of co-operation and unwillingness to submit 
to therapeutic procedures that were considered 
necessary by the staff (19 per cent) and to dis- 
ability arising from the effects of unnecessary com- 
plications (16 per cent). Reduction and theoretical 
elimination of the first figure is a matter of educa- 
tion. The education is not limited to the patients 
alone, however; it must also extend to include the 
medical profession and the auxiliary services, all 


TABLE 12. 











of his own pocket. His initiative will not be co - 
tinually sapped by the understandable desire f 
the community and his family to relieve him of «|| 
burdens that would otherwise annoy him. He w'|! 
thus be forced to make a maximum rather than a 
minimum effort to make himself take an active 
part in the group that he works and lives with. 

On the other side of the ledger are the veterans 
who have achieved total rehabilitation. They have 
been able to do this, first, because of their de- 
termination and, secondly, because they have been 
willing to submit themselves to the treatment 
and the arduous training advised by the medical 
staff. There were 92 such patients in this series, 
This is 41 per cent. It has taken them two years 


to reach this goal. Forty-one per cent of the true | 


Summary of Total Rehabilitation. 














TYPE oF ALL Cases Totat REHABILITATION IMpossIBLE BECAUSE OF 
INJURY Cases TotTALLy 
EHABILI- 
TATED 
(41%) 
DISABILITY FROM EFFECTS OF INJURY (48 or 21%) 
genitourinary 
complications 
Quadri- One Arm Flaccid Atonic Autono- No Spasms Nutri- Major Senility Death Totals 
plegia Sphinc- Bladder mous Bowel tion Pain 
ter Bladder Control 
Transection 124 52 3 1 2 0 1 0 2 1 0 2 15 
Partel.:....<:. 51 18 7 0 1 1 1 0 l 0 0 2 2 15 
Caudaequina 49 22 0 0 9 l 1 2 0 0 3 0 2 18 
Totals .. 22 92 10 1 12 2 3 2 3 1 6 2 6 48 





of whom must learn that 4 out of every 5 patients 
paralyzed as the result of spinal-cord and cauda- 
equina injuries have the right to demand and get 
total rehabilitation. This holds particularly true 
for the remaining 16 per cent in which disabilities 
arise from errors of omission and commission by 
the medical profession and in which the patient 
plays no part except as the victim. This aspect 
has been covered in detail in earlier sections of this 
paper, but its importance from the point of view 
of preventive invalidism cannot be overstressed. 

It is reasonable to expect that the deprivation 
of total rehabilitation should and will be less in 
civilian paraplegic and paraparetic patients. They 
will not have been obliged to pass through the 
damaging early treatment that combat made neces- 
sary among the veterans. If properly treated from 
the start such complications as bedsores, renal 
and bladder stones, major renal infection, hydro- 
nephrosis and reflux, shrunken bladders, and hyper- 
trophied internal urethral sphincters should never 
occur. The civilian patient will not have his urge 
to be self-supporting destroyed because he receives 
a monthly pension large enough to live on and 
guaranteed to last as long as he does. He will be 
forced to ambulate because if he elects not to do 
so the expense of rebuilding his home will come out 


paraplegic patients with transected cords, 35 per 7 


cent of the paraparetic patients with partial cord 
injuries and 45 per cent of those with cauda-equina 
injuries are included in this group. If the patients 
who failed to acquire total rehabilitation because 
of their own or the doctor’s fault are added the 41 
per cent rises to a theoretical level of 76 per cent 
and it is apparent that the paraplegic group, which 
on the face of it is the most discouraging, benefits 
most — this theoretical figure rising from 41 to 
84 per cent. 


SUMMARY AND’ CONCLUSIONS 


A detailed report of the end results of treatment 


rendered 228 paraplegic and paraparetic patients | 


Jan. 5, 19:0 


at Cushing Veterans Administration Hospital in | 


the two years between October 1, 1946, and October | 


2, 1948, is presented. 
A comparison between analogous series of service 
and civilian patients demonstrates that transect- 


ing injuries of the spinal cord and cauda equina | 


were twice as common whereas the less serious in- 
juries were only a third as common among the 
veterans. 

Except for a preponderance of cervical injuries 
in the civilian group there was no significant dif- 
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ference in the levels of injuries between the two 
series. 

“Spasms” or the “‘mass reflex’? have no more 
diagnostic or prognostic significance than the time 
of onset of paralysis after a spinal-cord or cauda- 
equina injury. They never occur in uncomplicated 
cauda-equina injuries. 

Bilateral anterior dorsolumbar rhizotomy is the 
best method of doing away with major disabling 
spasms. If properly performed it is exact and 
effective, and it does not damage the nerve supply 
to the bladder and bowel or their sphincters. It 
does not affect either the potency or the sterility 
of the male paraplegic patient. 

Thirty-nine patients were relieved of their spasms 
by rhizotomy. Of 33 who were not so relieved the 
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bladder control did not have it. There were no 
apparent reasons for this failure. Fifty-nine per 
cent of 169 discharged veterans do not need or use 
a urinal at any time. 

Eighty-six per cent of 168 discharged veterans 
had twenty-four-hour control of their bowels. Failure 
to gain control (14 per cent) was traceable in every 
case to either the patient’s unwillingness to co- 
operate or permanently uncorrectable physical 
deficiencies. 

Thirty-one per cent of 224 veterans complained 
of pain on admission. The commonest type was 
root pain, the next commonest being vasospastic. 
Patients with these two types of pain made up 
two thirds of the group. Exploratory laminectomy 
prior to a decision regarding the use of other methods 


TABLE 12 (Concluded). 











Totat REHABILITATION IMposs1BLE BECAUSE OF 





TYPE OF 
InyJuRY 
DISABILITY FROM EFFECTS OF UNNECESSARY COMPLICATIONS PATIENT'S LACK OF CO-OPERATION NO NOTE 
(35 or 16%) (43 or 19%) (3 %) 
genitourinary complications 
Bed- Septic Stiff Fractured Renal Spastic Bladder Totals Ambula- Unco- Totals 
sores Hips Joints Femur Sphincter tion operation 
Training 
Transection .. 9 1 1 1 1 8 3 24 11 18 29 4 
Partials:. ssc. 1 2 0 0 0 4 0 7 3 7 10 1 
Cauda equina 0 1 1 0 z 0 0 + 2 2 4 1 
Totale...05 3 10 4 2 1 3 12 3 35 16 27 43 6 





lack of relief was traceable to the medical and sur- 
gical therapy in only 3 cases. 

Once the pattern of mass-reflex-spasm has been 
established and electrical stimulation of the spinal 
cord at operation has proved that there is a total 
transection any delay in the performance of meas- 
ures designed to do away with the spasm is un- 
necessary and useless — the spasm will never dis- 
appear of its own accord. 

Once the pattern of no mass-reflex-spasm has 
become established in patients with proved tran- 
section of the spinal cord or in pure cauda-equina 
injuries spasm will not later return. It may rarely 
return, however, in patients with proved partial 
cord injuries. 

Tidal drainage when properly used is the only 
method of treating the urinary tract of paraplegic 
and paraparetic patients that eliminates the dangers 
and disabilities associated with either overstretch- 
ing or shrinkage and fibrosis of the bladder wall. 

Sixty-two per cent of 170 discharged veterans 
iad either twenty-four-hour or diurnal bladder 
control. Thirty-five per cent could not possibly 
cquire any type of bladder control because of 
correctable physical deficiencies or because of 
‘cir unwillingness to make the necessary effort. 
Aree per cent, or 5 patients, who should have had 


— 
=) 





for the relief of pain was performed on 50 of the 
72 patients. Adequate relief was thus obtained in 
28, or 39 per cent. Cordotomy will not invariably 
give relief from pain. It must be technically ade- 
quate and is most successful in relieving the radic- 
ular type of pain. Non-neurosurgical procedures 
should not be neglected as a means of relieving 
pain in paraplegic patients. Posterior rhizotomy 
will not relieve any type of pain and should not be 
done in these patients. 

One hundred and sixty-one, or 74 per cent, of 
218 veterans had bedsores on admission. In 65, 
or 40 per cent, the bedsores were multiple. Septic 
hip joints were present in 5 patients, and osteo- 
myelitis of the femurs and various pelvic bones 
occurred in many more. Fifteen per cent were dis- 
charged with their bedsores unhealed, and 20 per 
cent were deprived of their ability to rehabilitate 
themselves fully on this account. Fifty-two per 
cent required major operations before the sores 
were healed. 

Thirty-eight per cent, or 68 of 179 veterans, had 
major genitourinary-tract infection at admission. 
Comparative figures in the civilian series are 4 
per cent, or 9 of 252 cases. Treatment by supra- 
pubic cystostomy, perineal urethrostomy, constant 
drainage, intermittent catheterization, manual ex- 
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pression of the bladder urine and bladder drainage 
by overflow incontinence were the factors that led 
not only to this high incidence of genitourinary- 
tract infection but also to renal, ureteral and bladder 
stones, cystitis and hypertrophy of the internal 
urethral sphincter, ureteral reflux and overdistended 
and overcontracted bladders. If epididymitis, 
orchitis, periurethral abscesses and perineal fistulas 
are to be avoided the size of the indwelling catheter 
in the male must be strictly limited to No. 16 F. 
or smaller. 

Twelve per cent of 187 patients had hydrone- 
phrosis, hydroureter, nephrostomies and skin ure- 
terostomies. In addition 7 had nephrectomies. 

One hundred and twenty-eight, or 67 per cent, 
of 178 veterans were fully ambulant at discharge. 
Only 7 per cent were deprived of the possibility of 
full ambulation through any fault of the medical 
staff. 

Six veterans died under treatment. This is a 
mortality of 3 per cent. Five died as the direct 
result of unnecessary renal or bedsore complications. 
Excluding the patients who died from the im- 
mediate effect of the injury, the theoretical jus- 
tifiable mortality is one half of 1 per cent. 

Forty veterans still require active hospital therapy 
after two years of treatment. This is 21 per cent 
of the whole group. Eight per cent are still in the 
hospital on account of unnecessary complications, 
5 per cent because of the nature of the injury and 
5 per cent because of the patient’s fault. 

Total rehabilitation predicates full ambulation 
within the limits imposed by the use of braces and 
crutches, twenty-four-hour control of the bladder 
without the need of a urinal, twenty-four-hour 
control of the bowel and no significant pain or 
spasm. With these skills the paraplegic and para- 
Paretic patient is able to lead a normal social life 
and to live comfortably in his home without having 
to have it altered and, if he is so disposed, to com- 
pete favorably in industry with his nonparalyzed 
fellow workmen. 








In the group of 224 veterans reported herewith 
20 per cent had such defects as the result of their 


injury as to make total rehabilitation physically 
impossible; 32 per cent were deprived of total re- 
habilitation by unnecessary complications of their 
injuries; 39 per cent failed because of lack of co- 
operation on the patient’s part; 3 per cent died 
while hospitalized; and 4 per cent were not totally 
rehabilitated on account of inadequate medical care. 
With properly conceived and executed care starting 
at once after the injury and with the full co-operation 
of the patient, it should be possible to obtain full 
rehabilitation in 75 per cent or more of patients 
who have been paralyzed as the result of an injury 
to their spinal cord and cauda equina. 


REFERENCES 
1. Munro, D. Rehabilitation of veterans paralyzed as result = pasty 
to spinal cord and cauda equina. Am, J. Surg. 75:3-18, 
2. Fulton, J. F. Physiology of the Nervous System. Second ge 
614 pp. New York: Oxford University Press, 1943. 
3. Head, H., et al. Studies in | etapa 2 vol. London: Oxford Uni- 


versity Press, 1920. Vol. 


4. Macht, M. B., and Kuhn, = A. Occurrence of extensor spasm in 
patients with complete transection of spinal cord. New Eng. J. Med. 
238:311-314, 1948. 


5. Munro, D. Thoracic and lumbosacral cord injuries: study of forty 
cases. J. A. M. A. 122:1055-1063, 1943. 
6. Idem. Rehabilitation of patients totally paralyzed below waist: 


with special reference to making them ambulatory and capable of 
earning their living. 1. Anterior rhizotomy for spastic paraplegia. 
New Eng. J. Med. 933: 453-461, 1945. 


7. Munro, D., Horne, H. H., Jr., and Paull, D. P. Effect of injury to 
spinal cord and cauda equina on sexual potency of men. New Eng. 


nd 
J. Med. 239: "903. 911, 1948. 
8. Munro, D. Care of back following spinal-cord injuries: consideration 
of bedsores. New Eng. J. Med. 223:391-398, 1940. 
9. a I. S. Changing status of surgical care. Surgery 23:603-617, 
10. Munro, D. Rehabilitation of patients totally paralyzed below waist: 
with special reference to making them ambulatory and capable of 


earning their own living. II. Control of urination. New Eng. J. 
Med. 234:207-216, 1946. 


11. Idem. Rehabilitation of patients totally paralyzed below waist: with 
special reference to making them ambulatory and capable of earning 
their own living. III. Tidal drainage, cystometry and bladder 
training. New Eng. J. Med. 236:223-235, 1947. 


12. Albright, F., Burnett, C. H., Parson, W., Reifenstein, E. C., Jr., and 
Roos, A. ” Osteomalacia and late rickets: various etiologies met in 
United States with emphasis on that resulting from specific form 
of renal acidosis, therapeutic indications for each etiological sub- 
group, and relationship between osteomalacia and Milkman’s 
syndrome. Medicine 25:399-479, 1946. 


13. Talbot, H. S., and Bunts, R. C. Late renal changes in paraplegia: 
hydronephrosis due to vesico-ureteral reflux. J. Urol. 61:870-880, 


14. Talbot, H. § 


Personal communication. 







Jan. 5, 1950 









Ric 
$ies 
and 
hea 
ag 
fou 
stuc 

N 


ign 


spin 


git 








posil 
card 
adm 
case: 
Luis 
duct 
Fein 
sary 


*Fro 


tIn 181 
sici 
‘Visi 








1956 


with 
their 
cally 
l re- 
their 


F CO 


died 
tally 
care, 
ting 
ition a 

full 
ents 
jury 


injury 
3. 

lition, 
| Uni- 


sm in 


Med. 
forty 


Waist: 
ble of 


legia. im 


Iry to 
Eng. 


ration 


3-617, 





Waist: 


ble of a 


ig. J. 


with 
rning & 
adder | 


, and E 
et in & 
form | 
sub- a 
nan’s 


legia: 
-880, 


Vol. 242 No. 1 


MYOCARDIAL INFARCTION — McMANUS AND LAWLOR 





MYOCARDIAL INFARCTION FOLLOWING THE ADMINISTRATION OF 
TETANUS ANTITOXIN* 


Joun F. McManus, M.D.,} ano James J. Lawtor, M.D.t 


CAMBRIDGE, MASSACHUSETTS 


YOCARDIAL infarction is an infrequently re- 
ported complication of serum sickness in man. 
Rich and Gregory! comment on the rarity of autop- 
sies in cases of serum sickness among human beings 
and the paucity of careful clinical studies of the 
heart in this condition. It has.been suggested? that 
a greater number of coronary accidents would be 
found in such cases if the patients were more closely 
studied. 
Many recent textbooks of cardiology and allergy 
ignore serum sickness in a consideration of predis- 





sickness and coronary-artery disease. In a considera- 
tion of allergic diseases of the cardiovascular sys- 
tem, Urbach and Gottlieb® include angina pectoris 
and periarteritis nodosa. Cooke’ concedes that 
serum sensitization in man may produce reactions 
‘n the coronary arteries leading to myocardial 
infarction. 

Evidence has been offered that transient electro- 
cardiographic changes occur in man during the 
course of serum sickness after the prophylactic ad- 
ministration of tetanus antitoxin.’»* The onset 


A. May 21, 1949 
B. May 26, 1949 
C. June 10, 1949 
D. July 16, 1949 
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Electrocardiograms, Showing Disappearance of the Auriculoventricular Block, 


with Changes in the QRS Complexes, ST Segments and T Waves. 


posing and precipitating factors leading to myo- 
cardial infarction. However, Scherf and Boyd? 
admit that myocardial infarction may develop in 
cases of periarteritis nodosa due to drug allergy. 
Luisada‘ states that the role of allergy in the pro- 
duction of coronary-artery disease is obscure. 
Feinberg’ observes that extreme caution is neces- 
sary in trying to establish a relation between serum 
‘From the Medical and Surgical Services, Otis General Hospital. 

_(Instructor in medicine, Boston University School of Medicine; 


‘sician-in-chief, Otis General Hospital. 
{Visiting surgeon, Otis General Hospital. 





of angina pectoris in this condition has also been 
described.?:!° 

Search of the literature revealed only 3 cases of 
myocardial infarction occurring as a complication 
of serum sickness in man.?"!»! In each case the 
condition occurred in males after the prophylactic 
administration of tetanus antitoxin. Complete de- 
tails are lacking in 2 of these cases. A fourth case of 
myocardial infarction complicating serum sickness, 
recently observed, is reported below. 
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CasE REPORT 


A 32-year-old truck driver stepped on a rusty nail, re- 
ceiving a deep puncture wound of the right foot, on May 11, 
1949. First-aid treatment was instituted immediately, 
and he received 1500 units of tetanus antitoxin subcutan- 
eously, after a negative intracutaneous test. The family and 
personal histories were negative for hay fever, asthma, urti- 
caria and other sensitivities. The patient denied the existence 
of heart disease by name and symptoms. He had no knowl- 
edge of any previous administration of horse serum. Serum 
sickness manifested by generalized urticaria appeared on 
May 17. He remained at work and was otherwise asympto- 
matic, and without additional therapy until May 19, 1949, 
when severe, persistent substernal pain suddenly developed 
requiring morphine for relief. He was immediately admitted 
to the Otis General Hospital. 

Physical examination revealed an obese and moderately 
dyspneic man lying in bed. The skin was cool, moist and 
slightly cyanotic. There was generalized urticaria, as_ well 
as a healed puncture wound on the plantar surface of the 
right foot. The peripheral arteries were smooth and easily 
compressible. There was no evidence of pulmonary conges- 
tion, venous distension, hepatic engorgement or peripheral 
edema. No cardiac enlargement was demonstrable, and there 
were no murmurs, thrills or arrhythmias. The intensity of 
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sugar and cholesterol were 130 and 416 mg. per 100 cc., ‘e. 
spectively. A blood Hinton test was negative. Other he n- 
atologic data are presented in Table 1. 


Discussion 


The age of the patient and the absence of demon- 
strable arteriosclerosis, hypertension, syphilis, dia- 
betes or antecedent heart disease suggest that some 
unusual mechanism produced coronary occlusion 
and myocardial infarction. However, the absence 
of morphologic studies precludes any absolute state- 
ment in this regard. There was no evidence of 
marked hypotension or severe anoxemia to account 
for the development of myocardial infarction. The 
cardiac complication occurred at the height of the 
cutaneous manifestation of serum sickness, after 
the administration of tetanus antitoxin. It is be- 
lieved that the serum sickness resulted in coronary 
arteritis of the type that has been produced experi- 








TasLeE 1. Hematologic Data. 
DaTE Rep-Cet_. Hemo- Wuite- Nevutro- Lympuxo- Mono- EosiNno- Baso- Hemato- SepimMen- 
OUNT GLOBIN CELL PHILS CYTES CYTES PHILS PHILS CRIT TATION 
(SaHLI1) Count RATE 
949 x08 % x108 % % % % % % mm. hr. 
5/20 4.9 95 10.2 72 27 1 _ me ‘end oe 
5/26 _ _— 10.1 72 23 2 = 1 — 72 
6/3 _ — 8.5 70 28 —_ 2 a — 53 
6/10 — —_ 10.9 77 20 2 1 — — 26 
8 /23 _ — i<3 61 37 —_ 2 — 48 21 





the heart sounds was decreased, and the second sounds at 
the aortic and pulmonic areas were equal. No pericardial 
friction rub was heard. The retinal arterioles appeared normal. 

The temperature was 97.4°F., and the pulse was 100. The 
blood pressure was 124/84. 

The patient was given a single subcutaneous injection of 
epinephrine, 0.5 cc. of a 1:1000 solution, and Pyribenzamine 
in oral doses of 50 mg. every 6 hours was begun. Pyriben- 
zamine was omitted after May 21 because the skin mani- 
festations of serum sickness were no longer present. The 
temperature fluctuated slightly above normal for 2 weeks 
after admission and was normal thereafter. Cyanosis was 
absent after the 7th hospital day. The heart rate gradually 
decreased to normal accompanied by a return to normal in- 
tensity of the heart sounds. The blood pressure was well 
maintained throughout, ranging from 108/60 to 140/80. The 
patient left the hospital on June 11, remaining in bed at 
home for an additional 2 weeks. 

The subsequent course was relatively uneventful, and 
physical activity was gradually resumed. During convales- 
cence the patient frequently complained of epigastric dis- 
tention, gaseous eructations, substernal pain and numbness 
in the left little finger. These attacks often followed slight 
exertion, but also occurred occasionally at rest. Physical ex- 
amination on August 27 was essentially negative. The blood 
pressure at that time was 120/74, and the resting pulse rate 
was 76 per minute. 

An electrocardiogram 2 days after the onset of substernal 
pain showed a sinus tachycardia with a rate of 110, as well 
as an auriculoventricular block with a PR internal of 0.24 
second. The QRS and ST-T changes were consistent with 
a recent posterior-wall infarction. Serial tracings between 
May 26 and August 16 showed disappearance of the auriculo- 
ventricular block, with evolutionary QRS and ST-T changes 
that were characteristic of healing posterior-wall infarction 
(Fig. 1). 

A cholecystogram was normal. X-ray examination of the heart 
and lungs was not remarkable. The urine had a maximum 
specific gravity of 1.031 and contained no sugar or albumin; 
examination of the sediment was negative. The fasting blood 


mentally in rabbits by the injection of horse serum," 
and similar to the morphologic alterations observed 
in human beings who have received therapeutic 
injections of horse serum.'+!5 Evidence has re- 
cently been offered that the development of these 
experimentally produced myocardial lesions in 
rabbits can be impeded by the administration of 
antihistaminic drugs.16 The beneficial effect of 
these drugs in relieving the skin manifestations of 
serum sickness in man is well known. Inasmuch as 
Pyribenzamine was not employed until after the 


onset of myocardial infarction in this patient no 7 


beneficial effects on the heart lesion is claimed, al- 
though the cutaneous manifestations rapidly im- 
proved. 

Certain other injected materials, including penicil- 


lin, streptomycin, insulin and liver extract, occa- | 
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sionally produce changes in sensitive persons that | 


closely resemble the cutaneous reactions encoun- | 


tered after the injection of horse serum. If the 
injection of horse serum can lead to the develop- 
ment of myocardial infarction it may be expected 
to follow the use of other injected materials. 


SUMMARY 
A case of serum sickness complicated by myo 
cardial infarction is presented, and the pertinent 
literature reviewed. 
The mechanism responsible for the development 
of this complication is indicated. 


Vol 





ma 


plic 


i) 


B 


trea 
dos: 
if o' 
evel 
gast 
dist 
gast 
rare 
thes 
witl 
in t 
tact 
In 1 
this 
P. 
as a 
pear 
com 
alge: 
forty 
it te 
—#Th 
for the 
Fros 
ment ¢ 
Partm 
oe 
from t 
TtAss 
Massa 
pital, 
tAss 
i | y sici 
SAss 
R bert 
Medic: 


| We 





he n= 


mons 
dia- 
some 
ision 
ence 
tate- 
e of 
ount 
The 
F the 
after 
; be- 
nary 
peri- 


my0- 
inent 


ment 


Vol. 242 No. 1 





The possibility that penicillin and other injected 
materials are capable of producing similar com- 
plications in sensitive persons is suggested. 
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THE VALUE OF ENTERIC-COATED ASPIRIN* 


Ropert H. Tatxov, M.D.,f Marian W. Ropes, M.D.,f anp Wa.tter Baver, M.DS§ 


BOSTON 


ECAUSE of its analgesic value, acetylsalicylic 
acid (aspirin) is used extensively. In the 

treatment of certain rheumatic disorders, maximal 
dosage over long periods is frequently necessary 
if optimal control of pain is to be attained. How- 
ever, in consequence of the local irritation of the 
gastric mucosa, one frequently encounters the 
distressing symptoms of heartburn, nausea, epi- 
gastric fullness and pain, anorexia and vomiting; 
rarely, hematemesis occurs. In an attempt to avoid 
these symptoms we employed an aspirin tablet 
with an enteric coat that would resist dissolution 
in the stomach and thereby prevent actual con- 
tact between the drug and the mucous membrane. 
In this paper the effects of the administration of 
this preparation to 32 patients are reported. 

Preliminary qualitative tests using ferric chloride 
as an indicator have shown that the time of ap- 
pearance in the urine is only slightly delayed as 
compared with that of ordinary aspirin. The an- 
algesic effect was generally apparent in twenty to 
forty minutes, and all but 2 of the patients estimated 
it to be equal with both forms. Twelve subjects 
_ *This is publication Number 108 of the Robert W. Lovett Memorial 
for the Study of Crippling Disease, Harvard Medical School. 
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We are indebted to Brewer and Company, Incorporated, Worcester, 
sachusetts, for their co-operation in preparing and supplying the 
ev ieri¢-coated aspirin used in this investigation. (The ingredients of the 


tic coat are: cetyl alcohol, gum mastic, balsam of Tolu, gelatin, gum 
bic and sugar.) 


who were able to tolerate regular aspirin without 
untoward gastric symptoms were given sufficient 
amounts to produce the central toxic effects of 
dizziness, tinnitus or deafness. Later, an equivalent 
dose of enteric-coated aspirin was followed by the 
same symptoms. These observations indicate that 
the enteric coat does not materially alter the fun- 
damental pharmacologic effects of the acetylsalicylic 
acid. Intolerance (epigastric fullness and anorexia) 
to the enteric coat was suggested in only 1 patient. 

Gastric symptoms of varying intensity, resulting 
from the ingestion of common aspirin, were present 
in 20 patients. The degree of intolerance was de- 
termined in each case by the administration of 0.6 
or 1.0 gm. (10 or 15 gr.) every four hours, the total 
daily intake gradually being augmented by an 
increase in the frequency of administration to every 
three and two hours until symptoms became evi- 
dent. The majority tolerated from 2.0 to 3.3 gm. 
¢30 to 50 gr.) a day as a maximum, but the extremes 
observed ranged from as little as one 0.3-gm. (5-gr.) 
dose to 5.3 gm. (80 gr.). In subsequent studies oc- 
casional patients were able to tolerate as much as 
10.0 gm. (150 gr.) per day. The substitution of 
enteric-coated aspirin was followed by complete 
relief of gastric symptoms in all 20 cases, and in 
practically every case it was possible to increase 
the total daily intake of acetylsalicylic acid by 
1.3 to 2.6 gm. (20 to 40 gr.) and thereby to provide 
greater relief of pain. The maximum dosage was 
determined not by gastric symptoms but rather 
by the development of toxic symptoms of central 
origin. Previously, many of this group had, with 
variable success, taken soda or food with their 
aspirin to avoid heartburn, nausea and so forth. 
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Invariably, they preferred the enteric-coated tablet 
because of the convenience and greater efficacy 


resulting from increased tolerance. 


Melena or hematemesis, resulting from regular 
aspirin, was not observed in this small series. How- 
ever, it has been amply demonstrated!“ that gastric 
hemorrhage may be a complication of acetylsalicylic 


acid therapy. If this untoward effect is suspected 


or has occurred, the administration of enteric-coated 
acetylsalicylic acid is indicated. Its use is recom- 
mended also in patients with peptic ulcer, who 
frequently are unable to take aspirin without in- 
We have treated 3 such 


creased gastric distress. 
patients with rheumatoid arthritis with good results. 
The studies reported above were carried out with 


freshly prepared enteric-coated tablets, which were 


not durable with prolonged storage. This difficulty 
has been obviated by the use of a slightly different 
enteric coat*; the resulting tablets have been found 
to be equally satisfactory for clinical use. Ad- 
ditional evidence of the effectiveness of these tablets 
has been obtained by observation of total salicylic 
concentrations in serum. In 2 patients the levels 
were essentially the same on daily doses of 4.0 gm. 
(60 gr.) of enteric-coated aspirin for one week as 

*We are indebted to Brewer and Company, Incorporated, for their 
willingness to continue their investigations to obtain an enteric coating 
that was durable but did not alter the clinical effect of the aspirin. (The 


coating that has proved to be satisfactory contains: cetyl alcohol, gum 
Sandarac, balsam of Tolu and sugar.) 
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they had been on similar doses of regular aspirin 


to 


(8.0 and 10.6 mg. per 100 cc. as compared with 6, 
and 14.6 mg.). In 3 patients serum salicylate levels 
while enteric-coated aspirin was being given in 
sufficient dosage to produce toxic symptoms of 
central origin were of the same magnitude as those 
obtained after similar doses of plain aspirin (19.6, 
26.9 and 26.9 mg. per 100 cc. as compared with 
19.2, 21.4 and 22 mg. per 100 cc.). 


SUMMARY 
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Enteric-coated aspirin has an analgesic effect 7 
equal to that of regular aspirin and the onset of 7 
its action is only slightly delayed. It is of value | 


in the treatment of patients who are unable to 


tolerate regular aspirin because of gastric symptoms | 


of local origin. Its use is especially advantageous 


in such cases when maximal dosage is required to | 
The use of such a preparation is | 


control pain. 


sg fa teas 


suggested also for patients with hemorrhagic gas- 
tritis due to aspirin and for those with peptic ulcer | 


who require acetylsalicylic acid therapy. 
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COLLECTIONS OF SUBDURAL FLUID COMPLICATING MENINGITIS DUE TO 
HAEMOPHILUS INFLUENZAE (TYPE B)* 


A Preliminary Report 


R. James McKay, Jr., M.D.,f Russert A. Morissetre, M.D.,f Franc D. Incranam, M.D.,§ anv 
Donatp D. Matson, M.D.€ 


BOSTON 


HE incidence of recovery from acute bacterial 

meningitis has risen sharply since the intro- 
duction of modern antibiotic therapy. With this 
rise various untoward sequelae have become evi- 
dent in patients who formerly would not have 
survived. It is the purpose of this preliminary re- 
port to describe the occurrence of collections of 
xanthochromic subdural fluid of high protein con- 
tent, most of which are encapsulated, in infants 
and small children surviving the acute phase of 
meningitis due to Haemophilus influenzae (Type 
B). This complication was first noted in a review 
*From the Departments of Pediatrics and Surgery, Harvard Medical 


School, and from the Departments of Medicine and Neuros y, Chil- 
dren’s Medical Center. ee 


TMilton Fellow in Pharmacology, Harvard Medical School: fellow i 
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in-chief, Children’s Medical Center. 
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of the records of patients treated for this disease 


during the last three years at the Children’s Medical 


bacteriologic cure of meningitis due to H. influenzae. 
Bloody xanthochromic fluid was obtained. After 
preliminary repeated subdural taps had been carried 
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Center in Boston. Accordingly, subdural taps were | 
performed a short time later on an infant who had 
persistent unexplained vomiting following apparent | 


Mae tees 


out with relief of symptoms, inner and outer sub- | 
dural membranes similar to those found in the @ 
presence of chronic subdural hematoma were iden- 


tified through bilateral temporal burr holes. Sub- 
sequent craniotomies permitted extensive removal | 
of these membranes from the surface of the cerebral 
hemispheres. The patient was discharged symptom 
free and with a negative neurologic examination. 

Because of this experience, subdural taps were 
subsequently performed on all patients with men- 
ingitis due to H. influenzae whose clinical course 
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was judged to be unsatisfactory, on the basis of 
either general clinical impression or the presence 
of any of the following: fever after forty-eight to 
seventy-two hours of treatment; positive cerebro- 
spinal-fluid cultures after forty-eight hours of treat- 


ment; convulsions after apparent subsidence of 


(19.6, 


infection; focal convulsions at any time; vomiting 
after apparent subsidence of infection; and any 
gross neurologic abnormality during the immediate 
convalescent period. 

Of the next 22 patients with this disease 7 more 
were found to have collections of subdural fluid. 
At another hospital, diagnosis of the same con- 
dition was made in a ninth patient after subdural 
taps had been advised by us in consultation.* 
Subdural fluid was suspected but not found in 3 
other patients. 

The incidence of this complication was greatest in 
the first year of life. Although only 9 of the 23 
patients studied during the six-month period under 
consideration (November, 1948, to May, 1949) 
were under one year of age, 6 of these had mem- 
brane-encapsulated subdural fluid. Two patients 
with subdural fluid but no membrane were between 
one and two years of age. Another child of two 
and a half years had encapsulated fluid. The 


) significance of such membranes in restricting the 


normal expansion of the brain during the first two 
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years of life and the importance of their wide sur- 
gical removal has previously been pointed out.f 

Although there was no characteristic clinical 
picture among the 9 patients with subdural fluid 
collections, all of them pursued an unsatisfactory 
course as defined earlier in this paper. The com- 
monest sign was persistent fever after apparent 
The fluid obtained from the 
subdural spaces was xanthochromic and _ usually 
slightly cloudy owing to the presence of red blood 
cells. Its protein content varied from 0.7 to 3.5 
gm. per 100 cc. Cultures of this fluid were positive 
in only 2 patients. Lumbar cerebrospinal fluid 
taken at the same time, however, showed a total 
protein content that was normal or elevated to a 
level consistent with the existing stage of the 

reningitis. Although fluid was often found on one 
side only at the initial subdural taps, it was later 
btained from both sides in most cases. Four pa- 
ients had unilateral membranes, and 3 had bi- 
ateral membranes. Bilateral temporal burr holes 
vere made in every case in which subdural fluid 
vas found. 

It is not clear whether this lesion represents exu- 
dation or hemorrhage into the subdural space as 
a complication of the meningitis itself, as a com- 
plication of antibiotic therapy or as a complication 
of repeated removal of cerebrospinal fluid by lumbar 








*Patient of Dr. Maurice N. Kay, Providence, Rhode Island. 
fl raham, F. D., and Matson, D. D, Subdural hematoma in infancy. 
» Pediat, 24:1-37; 1944, 
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puncture, or whether it is a coincidental finding 
due to pre-existing chronic subdural hematoma or 
possibly to unrecognized minimal trauma in a 
critically ill infant. The latter two possibilities seem 
unlikely. Treatment of the meningitis prior to 
discovery of subdural fluid included streptomycin 
and sulfadiazine in 7 patients, streptomycin, aureo- 
mycin and sulfadiazine in 1 and aureomycin and 
sulfadiazine in 1. Only 4 of these children received 
any intrathecal treatment. Prophylactic chemo- 
therapy was continued throughout the period of 
operative treatment in every case. 

This complication has been demonstrated only 
since the advent of intensive specific therapy for 
acute bacterial meningitis, but may well have been 
present and unrecognized previously through failure 
to look for it. We also know that it does occur in 
meningitis due to organisms other than H. influenzae 
though much less frequently in our experience. 
In any event, it now seems apparent that there 
is a high incidence of encapsulated subdural fluid 
in patients among whom we have learned to expect 
neurologic sequelae from meningitis caused by 
H. influenzae —that is, infants under one year 
and those who do not do well during the con- 
valescent period. Alertness to the possibility of 
this complication, particularly in infants under 
one year of age, supported by broad indications 
for subdural taps during the course of early treat- 
ment, may effect a reduction in the frequency of 
residual cerebral damage, which has too often been 
a disappointing accompaniment of bacteriologic 
cure. 

Further clinical and experimental studies now 
being pursued at the Children’s Medical Center, 
it is hoped, will amplify and clarify these preliminary 
observations. 


SUMMARY 


Nine cases of a syndrome of collections of sub- 
dural fluid with high protein content occurring in 
23 cases of meningitis due to Haemophilus influenzae 
seen during a six-month period are the subject of 
this preliminary report. The majority occurred in 
infants under one year of age. The fluid was en- 
capsulated in 7 patients. The clinical symptoms, 
prognostic implications and therapy of the con- 
dition are similar to those of chronic subdural 
hematoma in infants and children. 

It is believed that nition and treatment 
of this complication may effect a reduction in the 
incidence of residual cerebial damage in patients 
with meningitis caused by H. influenzae. 

Since this paper was submitted for publication it has been 
learned that similar observations have been made inde- 
pendently and almost concomitantly by Dr. Margaret H. D. 
Smith and her associates on the Tulane and Louisiana State 
University Pediatric Services of Charity Hospital, New 
Orleans. This work will be published elsewhere under the 


title of “Subdural Effusions Complicating Acute Bacterial 
Meningitis.” 
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T HAS been just seventy-five years since the 
publication of regular medical progress reports 
was first instituted in the Boston Medical & Surgical 
Journal, the first paper in this series being on toxi- 
cology.! It is an appropriate occasion to review 
the subject somewhat broadly and to appraise 
the significance of the major changes in emphasis 
that have occurred since that time. 

Throughout history, and until about a hundred 
years ago, the body of knowledge comprising toxi- 
cology dealt almost exclusively with the practical 
art of the criminal poisoning of one person by an- 
other, and with the mechanisms developed by 
society for detecting this type of crime. Poisons 
were a favored means of disposing of an enemy, 
in that they permitted the assailant to remain at 
a distance and to avoid physical contact. Toxi- 
cology became the most important branch of medical 
jurisprudence. In turn, medicolegal toxicology 
was the only important aspect of toxicology. 

With the turn of the last century, criminal poison- 
ing appears to have become less and less common. 
Today it is extremely rare, not only in comparison 
with other types of homicide, but also in numbers. 
The reasons are obscure, although the changes may 
be due, in part, to changes in the family as a social 
unit, to a higher state of civilization (the automat 
is not a suitable background for a poison murder) 
and to the advent of other weapons, equally effec- 
tive at a distance. But in spite of the decrease in 
incidence of criminal poisoning, toxicology is now 
far more important than ever before. This is due 
principally to the increased employment of poisons 
in industry, agriculture, medicine and warfare. 

The development of an industrial society during 
the nineteenth century brought with it many serious 
toxicologic problems. Carbon monoxide, a_by- 
product of coke ovens, brick ovens and iron manu- 
facture, and a component of illuminating gas, con- 
stituted an ever-increasing occupational and domes- 
tic hazard. The exact source of the hazard and the 
extremely toxic nature of the gas were not clearly 
recognized as late as 1848, when Taylor,” the out- 
standing English authority, published his treatise 
on poisons. Chronic lead poisoning was encountered 
in the pottery trade and among printers and house 
painters. Although recognized at an early date, 
lead poisoning was not treated as an industrial 


*Associate in legal medicine, Harvard Medical School; chemist, Massa- 
chusetts Department of Public Safety. 


hazard until almost the beginning of the present | 
century. Yellow phosphorus, introduced with the 


“strike anywhere” match in 1833, caused a serious 7 


These and) 


exposure hazard among match workers. 


other occupational hazards, owing to the ever | 


increasing variety of industrial materials, finally! 
brought public recognition about 1900, when lawsi 
were passed in many countries forbidding either 
the manufacture or trade in phosphorus matches, | 
and industries were regulated in the use of lead/ 
compounds and other toxic materials. Today il 
industrial hygiene is an important regulatory func.) 
tion of the Government and industrial ne 
is one of its principal aspects. 
It is only natural that having developed the art? 
of poisoning other men, 
species. : 
the destruction of the larger mammals goes back 
before recorded history. The common use of poisons 7 


for the control of other forms of life affecting man’s 4 


food supply began with the use of Paris green (an 
arsenate of copper) in the control of the Colorado ™ 
potato beetle about 1865.8 This material was soon 4 
supplemented by another arsenic compound, Lon- 9 4 
don purple, a by-product of the manufacture of © 
dyes. Lead arsenate was first introduced by F. Ca 
Moulton, of Massachusetts, in 1893 as an insec- i 
ticide for the control of the gypsy moth. This poison 7 
is now used in quantities of many millions of pounds 7 
yearly, and has largely supplanted Paris green. 3 
Sodium fluoride and other fluorine compounds have 7 
been used for the control of cockroaches, silver: 
fish and household vermin since the beginning of] 
this century. With the advent of large-scale agri-| 
culture, the devoting of entire areas to one culti- 
vated species and the exclusion or suppression of 
certain natural enemies, man has become increas | 
ingly dependent upon poisons for the control of | 
the insects, fungi and rodents that threaten his} 
food supply. The art of economic toxicology 17 
now firmly established. 

It is not surprising that man has used his prac 
tical knowledge of toxicology to rid himself of the 
gross body parasites, such as lice and worms. De 
velopments in this field, and in the use of naturally 
occurring chemotherapeutic agents effective in 
controlling disease of bacterial origin, have usually 
been the result of undisciplined trial and error 
Progress has been slow and costly. The first out 
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standing example to the contrary was the discovery 
of salvarsan by Ehrlich in 1910. The development 
of specific antibiotic agents may be viewed as a 
problem in comparative toxicology. The objective 
is the discovery of substances that kill the parasite 
but do not confer permanent injury upon the host. 
A material that may be considered a chemothera- 
peutic agent with respect to man is a poison when 
viewed with respect to the parasite. Although 
quinine and salvarsan had been used for years as 
specific antibiotics, it was not until the advent of 
the sulfonamide drugs in 1935-1936 that progress 
in development of antibiotic agents became rapid. 

Poisons have been used since ancient times in 
the practice of warfare. However, it was the em- 
ployment of poison gas by the Germans in 1915 
that elevated military toxicology to a position of 


importance comparable to other methods of mass 


destruction. ‘The research program carried out 
during World War II led to the development of 
British anti-lewisite (BAL), a very effective anti- 
dote for arsenic poisoning. But of far more signifi- 
cance than the compound itself were the hypotheses 
that led to its development and the impetus that 
they have given to further fruitful research in 
toxicology, a discussion of which is presented 
below. 

It may be seen that present knowledge of poisons, 
including their detection, their action and their 
nullification, is derived from several sources. Each 
of these sources has been motivated and justified 
as a practical art, necessary for man’s survival in 
a rapidly changing environment. Only recently 
has a science of toxicology begun to emerge. It 
has its origins in the early work of Ehrlich, in the 
investigations inspired by the Meyer—Overton theory 
of narcosis, and in the present work of many biolo- 
gists, chemists and physicists. A rational basis 
for the action of many of the highly toxic materials 
is being found in their interaction with enzymatic 
systems in the organism. In 1909 Ehrlich‘ pos- 
tulated that drugs acted upon living cells by com- 
bining with “chemoceptors” contained therein. 
As to the nature of the chemoceptors he speculated 
that they might possess reactive hydroxyl groups 
or sulfhydryl groups. If Ehrlich had then recognized 
that his chemoceptors were in all probability en- 
zymes, his views forty years ago would have been 
in complete accord with modern theory. 

\lthough many other factors, including solu- 
bility, distribution coefficient, ionization constant, 
formation of complexes and adsorption at inter- 
faces, undoubtedly influence the action of poisons 
In a critical fashion, they appear to do so largely 
by their effect upon the ability of the poison to 
reich the site of action in adequate concentration. 
The work of Beadle’ and his associates on the bio- 
chemical genetics of the red bread mold Neuro- 
S| ra suggests the possibility that for every enzyme 
in an organism there is a corresponding gene, and 
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vice versa. The genes control the inheritance of 
the enzymes and serve as master models for their 


production. If one accepts this viewpoint, the 
multiplicity of enzymatic processes capable of being 
affected by poisons is very great — great enough 
to account for the known multiplicity of poisonous 
actions in higher forms of life. 

Furthermore, the very high molecular toxicity 
of many poisons can hardly be accounted for by 
any mechanism other than the inhibition of a 
catalytic process. The biologic catalysts are usually 
enzymes that are very sensitive to activation by 
coenzymes or inhibition by poisons. They increase 
the speed with which reactions attain equilibrium, 
probably by forming transitory intermediate com- 
pounds. The enzymes themselves are continually 
regenerated; a single enzyme molecule may par- 
ticipate as a catalyst in as many as 5,000,000 such 
reactions a minute.® This catalytic quality is known 
as the “turnover number.” If a molecule of a 
poison reacts with a molecule of enzyme having 
a high turnover number it may thereby prevent 
millions of vitally essential chemical transformations 
from taking place. 

In this review no attempt is made to survey the 
literature in its entirety. Rather, the subject matter 
is selected so as to indicate recent advances in 
analytic methods and developments in knowledge 
of the action of a few common poisons. A medi- 
colegal bias in the selection of the subject matter 
is admitted. 


ApvVANCEs IN ANALYTIC METHODS 


Developments in the tools and technics of meas- 
urement frequently precede the major advances 
in a science. They make possible the transition 
from knowledge that is qualitative and empirical 
to that which is quantitative and rational. Such 
have been the results of advances in analytical 
methods. Vague and ill defined concepts have 
disappeared when their supporting evidence has 
been closely scrutinized and subjected to measure- 
ment. During the latter part of the last century, 
if a person died without evidence of violence or 
natural disease, and if after chemical analysis of 
the organs there was no evidence of recognizable 
poison, the death was frequently ascribed to a 
“ptomaine”’ or “‘leucomaine.”’? These were chem- 
ically unidentified substances recovered during 
the analysis of the tissues. Unexplained deaths 
occur today, but ‘“‘ptomaines” and “leucomaines”’ 
have not survived the advent of better analytic 
methods. 

Perhaps the most outstanding development in 
the field of analytic chemistry has taken place 
within the last ten years with the rapidly increasing 
employment of instrumental methods of analysis, 
such as spectrographic, spectrophotometric and 
polarographic. Although these methods have been 
known for many years, they have not been used 
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extensively as analytic technics until recently, when 
uncomplicated inexpensive equipment became avail- 
able. These and newer analytic technics were 
recently reviewed in the January, 1949, issue of 
Analytical Chemistry. It is necessary only to point 
out their particular application to toxicology. 


Spectrographic Methods 


The spectrograph is becoming increasingly im- 
portant as a means of detecting most of the metallic 
elements in biological materials. The technic is 
simple. It requires only that the material be ashed 
or dissolved, and ther: burned briefly between the 
carbons of an electric arc, or subjected to a high- 
frequency spark discharge. Each chemical element 


gives rise to a spectrum of light of various colors - 


and wave lengths when so excited. The spectrum 
is recorded by the instrument as a horizontal series 
of parallel lines on a photographic plate. The lo- 
cation of a line in the horizontal plane determines 
the element in question, whereas the intensity of 
the line determines its quantity in the sample. The 
most frequent use of the spectrograph is in the 
qualitative screening of samples for the presence 
of such poisons as lead, bismuth, silver, gold, thal- 
lium, barium, manganese and chromium. Quanti- 
tative analysis by emission spectrography is of the 
same order of sensitivity and precision as the better 
chemical methods, but because of the necessity 
of the preparation of many standards it is not 
suitable for occasional samples. When many samples 
involving routine analysis are involved it is of 
definite advantage in simplicity of technic. 


Spectrophotometric Methods 


Many organic poisons absorb light in the visible? 
or ultraviolet!® regions of the spectrum. If the 
absorbtivity is plotted against the wave length of 
the light, a curve is obtained whose shape is a group 
characteristic of the compound and whose absorb- 
tivity is a measure of its quantity. Carbon monoxide 
in blood may be determined rapidly by the differ- 
ences exhibited between the spectrums of car- 
boxyhemoglobin and oxyhemoglobin." Barbiturates, 
salicylates, strychnine, nicotine and phenol, to 
mention only a few organic poisons, possess ultra- 
violet absorption spectrums that enable them to 
be identified rapidly and directly. In visual color- 
imetry it is commonplace to convert a colorless 
material into a colored one to measure its quantity. 
Thus, morphine, which is colorless, may be coupled 
with diazotized sulfanilic acid to give a colored 
product that may be measured in a visual spectro- 
photometer. But it is not essential that the product 
have a visual color. If it absorbs light in the ultra- 
violet region of the spectrum it may be identified 
and measured with equal certainty by the use of 
an ultraviolet spectrophotometer. Brodie!? has 
employed this principle in the determination of 








antipyrine by converting it to a colorless ulira. 
violet absorbent nitroso derivative. 


Polarography 


In 1923 Heyrovski found that if a carefully con. 
trolled and gradually increasing electrical potential 
were applied by means of a dropping mercury 
electrode to a solution containing certain metallic 
ions, the current that flowed at any one potential 
was dependent on the particular metal and _ its 
quantity. If curves were plotted representing 
potential versus current, they showed abrupt changes 
in slope at potentials characteristic of each element, 
These are known as “‘half-wave potentials.”’ The 
polarograph, which employs this principle, is a 
compact, self-contained recording instrument of 
considerable sensitivity and versatility. It may 
be employed for the detection and determination 
not only of metallic ions in low concentration but 
also of, organic compounds that are capable of 
being reduced, such as aldehydes, ketones, and 
nitro compounds." It possesses distinct advantages 
in the determination of nitrobenzene in blood, for 
example, and is of utility in the determination of 
heavy metals, fluorides and other toxic materials. 


Chromatography 


Although Tswett discovered the principle of 
chromatography in 1906, its extensive application 
to chemical research did not occur until Kuhn 
employed it in the separation of pigments of the 
carrot in 1931.14 The method, with various modi- 
fications, is being applied with increasing frequency 
to problems of toxicologic analysis.!® If a solution 
containing several pigments in a suitable solvent 
is passed through a column of adsorbent powder 
in a long glass tube, the individual pigments will 
be deposited on the adsorbent in a series of successive 
colored bands having the appearance of a spectrum. 
Thus, one may separate closely related pigments 
by removing the colored bands individually from 
the tube and dissolving the pigment from the powder. 
The same principle may be used for the separation of 
colorless materials if they can be located on the 
adsorbent column. Organic acids and bases, in- 
cluding the barbiturates and the alkaloids, may 
be separated and purified in this way.!® 

Recently an interesting and highly useful modi- 
fication called “paper chromatography” has been 
introduced. In this process, originally developed 
for the separation of minute amounts of amino 
acids in protein hydrolysates, a drop or two of a 
solution of the unknown mixture is placed near 
one corner of a filter paper and allowed to dry. 
The paper is then hung from a suspended bath of 
solvent, so that as the solvent slowly travels down 
the paper it meets the spot containing the dried 
drop and carries its components along. Each com- 
ponent will travel at a rate different from the 
others, so that after a lapse of time the original 
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spot of mixture will have become a series of spots 
of individual components along the direction of 
travel of the solvent in the paper. The paper may 
be turned at right angles and suspended from a 
diferent solvent having different relative rates 
of travel for each component, and the result be- 
comes a two-dimensional plot of individual com- 
ponents over the surface of the filter paper. If 
this process 1s repeated each component always 
ends in the same relative position on the paper. 
Although the advantages of this method in the 
separation of minute amounts of alkaloidal poisons 
in tissue extracts are obvious, such a use has not 
yet been reported. Paper chromatography coupled 
with ultraviolet spectrophotometry of the resulting 
spots would offer distinct advantages in simplicity 
and certainty of analysis. The need for a method 
of separating and identifying the individual bar- 
biturates present in small quantity might be met 


by such a procedure. 


Histochemistry 


With the development of more sensitive mi- 
crochemical technics it has been possible to extend 
chemical reactions that were previously carried 
out in beakers and test tubes to smaller and smaller 
units, until in some instances the reactions may 
be developed within individual biologic cells, and 
the result observed through a microscope.!’ His- 
tochemical technics are at present limited in number. 
They are applicable principally to the heavy metals, 
such as lead, copper, mercury, silver, arsenic, gold, 
uranium, bismuth and zinc. There are no good 
histochemical methods for the specific demonstra- 
tion of the alkaloids, for example. In human toxi- 
cology the method at present is limited to materials 
that are fixed by proteins (the heavy metals) or 
form insoluble precipitates (oxalic acid) or do not 
diffuse readily (enzymes). 

The demonstration of poisoning at the morpho- 
logic site of poisonous action appears to be a likely 
extension of present histochemical technics to 
toxicology. If fluorides inhibit lipase or phosphatase 
activity in vitro, the post-mortem histochemical 
demonstration of inhibited lipase or phosphatase 
activity is indicative of this type of poisoning. 
So far as a poison has a specific effect on a cellular 
component, the activity of which can be demon- 
strated by histochemical methods, a valuable tool 
for toxicologic investigation becomes available. 
The enzyme activities for which histochemical 
methods are now available include acid and alka- 
line phosphatase, lipase, peroxidase, dopa oxidase, 
cytochrome oxidase, amine oxidase, cholinesterase 
and peptidase. Many of these are inhibited by com- 
mon poisons in vitro. 


Complex Formation 


Simple chemical substances frequently interact 
reversibly to form new entities known as complexes. 
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These are characterized by weak bonding forces 
of an auxiliary nature in contrast to the usual 
strong forces involved in conventional valence 
bonds. Many of the most sensitive chemical tests 
for both organic and inorganic!’ compounds are 
due to the formation of colored complexes. One 
of the best-known and most useful is diphenyl- 
thiocarbazone. “‘Dithizone,” as it is known, was 
introduced by H. Fisher in 1925; with it, lead, 
bismuth, mercury, zinc and other heavy metals 
may be determined precisely in very small amounts.!9 
The principle is simple. Metal salts are soluble 
in water, but not soluble in chloroform. However, 
the colored complexes that they form with dithi- 
zone are soluble in chloroform but not in water. 
By a suitable choice of conditions, and in particular 
of the hydrogen ion concentration, each heavy 
metal may be separately extracted into the chloro- 
form solution and removed from all others. Its 
quantity may then be determined by the intensity 
of the color of the dithizone complex. 

The same principle has been employed in the 
determination of Demerol and other organic bases. 
The complexing agents in these cases are generally 
organic dyes such as methyl orange?® and brom- 
thymol blue.” 


(To be concluded) 
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CASE 36011 


PRESENTATION OF CASE 


First admission. A fifty-five-year-old woman was 
admitted to the hospital because of jaundice. 

Approximately three weeks before entry she 

noticed the onset of nausea, anorexia and malaise. 
She occasionally vomited, the vomitus containing 
recently eaten food; there was no blood or bile. 
She was unable to retain much of anything for 
four or five days, felt weak and tired, and lost 
several pounds in weight. At about the same time 
she had a mild upper respiratory infection. One 
week later she noticed that her eyes and skin were 
yellowish, the jaundice becoming _ progressively 
more marked up until the time of admission. There 
was no history of acute or severe pain, although 
the patient did have some tenderness in the right 
upper quadrant of the abdomen ten days before 
admission. She was seen by her physician, who 
put her on a low-fat diet. Subsequently, her ap- 
petite improved and the nausea diminished, but 
the jaundice increased. The urine was very dark, 
and the stools were light gray. She had no chills 
or fever. 

The patient had no previous history of jaundice, 
dark urine or light stools. For a number of years 
she had avoided spicy or greasy foods because they 
resulted in epigastric distress. During a laparot- 
omy one year before, the gall bladder was explored 
and said to be normal. She had received no trans- 
fusions or plasma within the past year. She had 
not been exposed to any liver toxins. She had not 
been in contact with any jaundiced person. She 
indulged in alcohol only occasionally. 

The patient had typhoid fever as a child. One 
year before entry a hysterectomy and bilateral 
salpingo-oophorectomy were performed for what 
apparently was a malignant ovarian cyst. She had 
gained weight during the past year. 

A sister had died of carcinoma of the uterus. 
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Physical examination revealed a deeply jaund: ed, 


well developed, well nourished woman. There »¥ ere F 


Che & 


no ecchymoses, excoriations or adenopathy. 
liver was percussed at the sixth rib and felt ‘wo 


fingerbreadths below the costal margin. The |. ver : 


edge was sharp and nontender. The tip of the | 
spleen was palpable on deep inspiration. | 
The temperature and pulse were normal. The {| 
blood pressure was 150 systolic, 80 diastolic. | 
Laboratory studies revealed a dark-amber urine, | 


with a + test for albumin, a ++ test for bile and |) 


urobilinogen present in dilution of 1:20. The white. 
cell count was 4400, with 65 per cent neutrophils, 7 


The hemoglobin was 13.6 gm. The van den Bergh | 
reaction was 9.2 mg. per 100 cc. direct, 12.2 mg, 7 
indirect, and the total protein was 6.4 gm. per 100 cc., | 


with an albumin of 4.20 gm. and a globulin of 2.26 
gm. (albumin-globulin ratio of 1.86). 
thrombin time was 22 seconds (normal, 18 seconds), 
The nonprotein nitrogen was 22 mg. per 100 cc,, | 
and the serum amylase 20 units. A cephalin-floc- | 
culation test was +++ in twenty-four and forty- 
eight hours; the thymol turbidity was 7.0 units, | 
and the alkaline phosphatase 12.8 units. A stool 
was light brown and guaiac negative. 

A roentgenogram showed no evidence of esoph- 
ageal varices. 
and peristalsis was active. No defects were noted 
in the gastric or duodenal wall. 

The patient was placed on a high-carbohydrate, 
high-protein, low-fat diet, and vitamins. Over the 
course of the next five weeks she showed more or less 
slowly progressive improvement. She became less 
icteric, her appetite increased, and she gained weight 
and strength. The van den Bergh reaction, which 
had risen as high as 17.9 mg. per 100 cc. direct, 
21.8 mg. indirect, fell to 9.8 mg. direct, 13.6 mg. 
indirect. Although still moderately jaundiced, she 
was discharged on the forty-third hospital day, 
with instructions to remain on the prescribed diet 
and on bed-and-chair rest until the jaundice disap- 
peared. 

Second admission (approximately three months 
later). In the interval the patient had never felt 
completely well, nor had she been completely free 
of jaundice, although she had spent this time 
quietly at home and had remained on a low-fat 
diet. Three weeks before readmission the jaundice 
deepened, with associated pain in the epigastrium 
and right upper quadrant of the abdomen, radiat- 
ing across the back. She also had some pain in 
the left shoulder. The pain was not sharp but of 
a dull, aching nature. It was intermittent and 
especially prominent when she was tired. The 
stools were light brown; the urine was darker during 
the two weeks before entry. She had no itching. 
The appetite had been good up until two days 
before admission. 

On physical examination she was again found 
to be jaundiced. There was some mild epigastric 
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tenderness. The spleen was palpable. The liver 
could not be felt. There was no edema or ascites. 
There were no spider angiomas. The temperature, 
ulse and respirations were within normal limits. 

Laboratory examination revealed a dark-amber 
urine, which gave a + test for albumin and a ++ 
test for bile. The alkaline phosphatase was 8.8 
units per 100 cc. The nonprotein nitrogen was 27 
mg., and the total protein 7.54 gm. per 100 cc., 
with an albumin of 3.90 gm. and a globulin of 3.64 
gm. (albumin-globulin ratio of 1.1); the van den 
Bergh reaction was 9.8 mg. per 100 cc. direct, 11.9 
mg. indirect, and the céphalin-flocculation test 
was + +++ in twenty-four hours. The prothrom- 
bin time was 28 seconds (normal, 19 seconds). The 
stools were light brown, guaiac negative and slightly 
positive for bile. 

On the sixth hospital day a peritoneoscopy was 
performed. 

DIFFERENTIAL D1AGNosis 

Dr. Wyman Ricuarpson*: Was this woman 
an Italian? 

Dr. BenyaMIn CasTLEMAN: It is not noted. 

Dr. RicHarpson: Do we know anything more 
about the blood smear? I belabor this point about 
blood smears without expecting anyone of my own 
generation to pay any attention to it. 

Dr. C. W. FarruiE: There was moderate achromia 
and moderate variation in the size of the red blood 
cells, which were slightly larger than normal. 

Dr. RicHArpson: In women, this is not so 
significant. Women have a wide variation in red- 
cell size, presumably because of iron loss for a 
long period. The presence of virus lymphocytes 
would be of interest, but that depends on more 
experience in blood-smear interpretation. 

I was going to ask why a patient with jaundice 
should be discharged without a more definite diag- 
nosis than appeared to have been established. Cer- 
tainly, in retrospect, it does not seem as if she 
should have been, because in three months she was 
not completely well or completely free of jaundice, 
although it lessened somewhat. 

The liver appeared to be small. The upper limit 
of dullness is not given. The globulin increased 
up to an abnormal range. It would be interesting 
to know whether or not the prothrombin time was 
controlled by vitamin K. 

Dr. Farrute: I know that she received Hykinone, 
but I cannot say that she was getting it at that time. 

Dr. Ricnarpson: It is sometimes used as a 
test of intrinsic liver disease. An elevated pro- 
thrombin time will not return to normal with the 
use of vitamin K whereas in the straight obstructive 
type of jaundice it will usually return rapidly to 
normal unless the obstruction is of very long dura- 
tion 
Jt is rather a confusing picture to me. I first 
tried to determine whether she had intrinsic or 
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extrinsic disease of the liver. The evidence in 
favor of some intrinsic disease is the increased 
globulin, the reversal of the albumin-globulin ratio, 
which may account for the increasing cephalin- 
flocculation test. The suggestion is that in the 
course of three months this patient developed 
evidence of hepatic failure and intrinsic liver disease. 
The problem is, Would obstruction of the biliary 
tract result in obstructive biliary cirrhosis in this 
length of time and produce evidence of hepatic 
failure? I do not believe it would, and there is 
significant evidence against this picture. Also, 
obstructive biliary cirrhosis would be associated 
with a gradually enlarging liver. That brings up 
the question of urinary urobilinogen. This test 
looks very -well on paper. Urinary urobilinogen 
is the urobilinogen that is formed in the gastro- 
intestinal tract, reabsorbed and, for some reason, 
not readily excreted through the liver again, being 
excreted in the urine. Therefore, one would have 
to assume that the bile escaped from the liver into 
the gastrointestinal tract, and that would mean 
that there was little or no obstruction. The trouble 
is that urobilinogen does not seem to work the way 
it is supposed to. In infectious hepatitis, the uro- 
bilinogen is usually greatly increased in the be- 
ginning. When mechanical obstruction is complete, 
the urobilinogen in the urine at first goes up, and 
then disappears. The trouble is that, although that 
is a typical curve, it is not a constant curve. One 
gets all kinds of queer curves, and I find it difficult 
to interpret them. The alkaline phosphatase in 
this case dropped to normal levels in two or three 
months. The evidence points to intrinsic disease 
of the liver. The reason I ask whether the patient 
was Italian is that Italian-born people more fre- 
quently develop portal cirrhosis of the liver than 
others. 

If we assume that this was intrinsic liver disease, 
what could it have been? With subacute degenera- 
tion of the liver or subacute atrophy for whatever 
reason, one almost invariably gets fever if there 
is enough disease to affect the liver. I think on 
the basis of lack of fever one could fairly well rule 
out such a diagnosis. I do not know the final course 
of this patient, but it is probable that peritoneos- 
copy determined the diagnosis. She may have had 
infectious hepatitis, but that is a risky diagnosis 
in a fifty-five-year-old woman or older. The reason 
I would like to see the blood smear is that I 
believe the diagnosis could be established by 
a blood smear. All the patients I have seen 
with rising globulin have had fever. We have 
seen 2 patients with greatly enlarged livers 
and the diagnosis pathologically was not clear 
—a peculiar kind of chronic hepatitis. If the 
patient had underlying disease she might well 
have had a mild degree of cirrhosis, although that 
does not account for the picture as it occurred in 
this case. That brings up the problem of whether 
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she had tumor in addition, and we come to the 
question of the apparent malignant lesion two 
years previously. Would this have been metastatic 
disease to the liver? In such cases the liver gets 
very large. Here, the liver appeared to be smaller. 

Dr. CasTLEMAN: The statement is made that 
an apparently malignant ovarian cyst was removed. 
We have no further information about it, however. 

Dr. Ricuarpson: We do not know, really, but 
I suppose it might well have been malignant. I 
will have to say that this picture was not that of 
obstructive biliary cirrhosis, and therefore that 
it was intrahepatic disease. Patients with cirrhosis 
alone do not develop severe jaundice, as a rule, 
unless there is additional disease, and they are 
likely to have varices and ascites, neither of which 
appeared in this patient. The spleen was enlarged. 
Where does that come in? It suggests portal hyper- 
tension and is in favor of intrinsic liver disease. 
Splenomegaly is not usually seen in metastatic 
tumor until late in the course of the disease. The 
splenic enlargement, the lack of fever and the grad- 
ually increasing evidence of hepatic failure shown 
by the chemical tests make me believe that she 
had intrinsic liver disease, probably cirrhotic in 
nature, and not hepatitis or superimposed infection 
because of lack of fever. On the other hand, the 
process seems to have increased so rapidly that 
one should think of complicating disease in the 
liver, most likely a malignant lesion. 

I was prepared to say that this patient had under- 
lying cirrhosis of the liver with superimposed 
hepatoma. I want to know what the diaphragm 
looked like, since a hepatoma on the superior sur- 
face might push the diaphragm up, but no x-ray 
film of the chest was taken at the second admission— 
at least, there is no report in the protocol. 

Dr. James J. McCort. No. 

Dr. Ricuarpson: As far as the diagnosis goes, 
I think Dr. Fairlie will excuse me if I think it was 
more proper to do peritoneoscopy or liver punch 
biopsy at the first admission when the prothrombin 
time was normal, rather than at the time when there 
was considerable risk in doing it, with a compara- 
tively elevated prothrombin time. I do not know,— 
I am perhaps going to get badly stuck, — but I 
am not going to say stone in the common duct 
because I cannot see how this degree of hepatic 
failure under these conditions would cause the 
findings mentioned; it does not seem to have been 
straight obstructive jaundice. Finally, because 
the patient once had a malignant tumor, one per- 
haps could better explain the picture on the basis 
of the original tumor and therefore postulate meta- 
static disease from the ovary that was removed, 
but any metastatic involvement of the liver seems 
improbable because the liver appears to have been 
smaller rather than larger. With an underlying 
cirrhosis of the liver, the malignant tumor would 
most likely be hepatoma. 


I would like to say one word about the low wh te. 
cell count — that is, it is simply evidence of a 


congested spleen. Whenever one has an enlarged | 
spleen from congestion, there is reduction in the | 


white-cell count. 


CurnicaL DIaGNosiIs 


Hepatitis. 


Dr. RicHarpson’s D1acGnosis 


Cirrhosis of liver, with superimposed hepatoma. 


ANATOMICAL D1IAGNOsIS 


Post-infectious hepatitis, with cirrhosis. 


PATHOLOGICAL DiscussION 


Dr. CasTLEMAN: At the first admission, the 
reason a peritoneoscopy was not done, at least, as 
I gather from the record, was that the patient was 
considered to be improving and that she probably 
had infectious hepatitis. 
put as another possibility, and it was thought 
advisable to watch her for a while. 

The biopsy was done through a peritoneoscope, 
and it showed acute infectious hepatitis. 


in the portal areas, and extending into the liver 


lobules, quite characteristic of infectious hepatitis | 


without any evidence of fibrosis or cirrhosis. Dr, 
Fairlie, will you tell what has happened after that? 
Dr. Fairtre: During the second hospital stay 


the jaundice lessened although it did not disappear. 7 


The van den Bergh reaction was 2.8 mg. per 100 ce. 
The patient went home again on a dietary and 
semi-bed-rest regime after five weeks in the hospital. 
Three days after going home she had a severe re- 
currence of epigastric and right-upper-quadrant 
pain, similar to that described in the protocol. At 
the same time she was deeply jaundiced. Three 
weeks later she was readmitted. The blood chemical 


findings were much the same as before. There was | 


a rather striking dissociation between the van den 
Bergh reaction and the other liver-function tests. 
The others were mildly disturbed, whereas the van 
den Bergh reaction was 23 mg. per 100 cc., the 
highest yet. At this admission, she failed to im- 
prove. The right-upper-quadrant pain ceased, 
but the jaundice deepened. Ascites appeared, and 
terminally she went into coma and died. 

Dr. Castteman: Autopsy showed about 4 or 
5 liters of ascitic fluid. The liver was small, weigh- 
ing about 1100 gm. It proved to be a very interest- 
ing liver. It showed small islands of regeneration 
but other areas were fresh salmon pink and smooth, 
without any liver tissue at all, and fibrotic. We 
have then the development of cirrhosis following in- 
fectious hepatitis. The infectious hepatitis had 
begun ten months before she died, so that she had 
what may be called chronic infectious hepatitis for 
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was infiltration with lymphocytes and monocytes | 
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ten months. This is longer than the usual case but 
apparently fits in with the cases reported by Jersild.* 
He described an epidemic in Copenhagen of in- 
fectious hepatitis in women beyond the menopause. 
Of 123 cases 99 per cent were in women, and 79 
per cent in women over fifty years of age. In these 
cases the disease began slowly and ended in death 
in 60 per cent of the patients, with an average 
duration of nine months. He speculated on the 
‘dea that the estrogens may exert a liver-protecting 
influence against infection. 

Dr. Ricuarpson: The patients I have seen of 
somewhat similar type have all had febrile reaction. 





Dr. CastLeMAN: I looked at her chart, and it 
1s completely flat. 

Dr. Ricuarpson: Even at the last admission? 

Dr. CastLeMAN: Yes. 

Dr. Richarpson: That is too bad. That 
spoiled it. 

Dr. CasTLEMAN: I have slides showing the 
difference between the two liver sections. This 
ls the biopsy of the liver (Fig. 1). The architecture 
18 normal except for the infiltration of cells in the 


BTorcit) ° mar S 2 . 
Jersild, M. Infectious hepatitis with subacute atrophy of liver: epi- 
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portal areas. There is no fibrosis at all throughout 
the liver. The next slide is the one taken at autopsy 
(Fig. 2). Here are islands of regeneration, filled 
with bile; under high power one can see the bile 
thrombi and in between are the areas where the 





Ficure 2. 


liver cells have been wiped out. The only remnants 
are these bile ducts. 

A Puysician: What was the time interval? 

Dr. CastLeMaAn: Eight months between biopsy 
and autopsy. 

The spleen weighed 370 gm. and showed only 
congestion. 

Dr. Ricuarpson: I have something | want to 
point out — that is, this patient always improved 
in the hospital. The minute she got home, she was 
worse again. 





CASE 36012 


PRESENTATION OF CASE 


A sixty-four-year-old divorced investment broker 
entered the hospital because of fatigue and lassitude 
of one month’s duration. 

About six months before entry he began to feel 
more tired than usual and noted that his legs felt 
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heavy. He had been working very hard and had 
One month prior to ad- 
The coryza 


many financial worries. 
mission he had coryza with fever. 
cleared in a few days, but he continued to run a 
temperature of 99.5 to 101°F. until two days prior 
to admission. He also noted muscular aches and 
pains in the calves, shoulders and back, drenching 
night sweats and occasional, very mild headaches. 
He had no chills. He also noted nocturia once, 
but he attributed this to his increased fluid intake, 
which had been ordered by his physician. He 
became increasingly weak and dyspneic on exertion 
and lost his appetite. However, he had no orthop- 
nea, edema, nausea, vomiting, diarrhea or dysuria. 
For five days prior to admission he took 4 tablets of 
sulfadiazine a day, with definite improvement in 
his symptoms, and he entered the hospital afebrile 
and feeling better than he had at any time during 
the past month. 

He had jaundice for two or three days at the age 
of nineteen years. A cholecystectomy was _ per- 
formed fifteen years previously at another hospital; 
one year later, a choledochostomy with removal of 
stone for continued jaundice and pain; three years 
later, a right inguinal herniorrhaphy; and five years 
later, a left inguinal herniorrhaphy. 

He smoked moderately and rarely used alcohol. 
He had no exposure to unpasteurized milk until 
two weeks prior to admission. He took no medica- 
tion other than aspirin for malaise. 

On physical examination the chest was clear. 
There were no heart murmurs, and the heart did 
not appear to be enlarged. Both the right and left 
lobes of the liver were felt two fingerbreadths beneath 
the costal margin, and one observer thought the 
liver was nodular. There was a moderate hernia 
at the site of the cholecystectomy scar and there 
was a reducible left inguinal hernia. The prostate 
was one and a half times the normal size but soft. 

The temperature was 97°F., the pulse 76, and the 
respirations 20. The blood pressure was 134 sys- 
tolic, 64 diastolic. 

The urine specific gravity was 1.020, with a + 
test for albumin; the sediment showed 2 red cells 
and 5 white cells per high-power field, with rare 
granular casts. The white-cell count was 8000, 
with 77 per cent neutrophils, 14 per cent lympho- 
cytes, 3 per cent monocytes and 6 per cent eosino- 
phils. The hemoglobin was 12.4 gm. The red cells 
and platelets appeared normal. The nonprotein 
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nitrogen was 25 mg., the fasting blood s) gar 
86 mg. per 100 cc., and the sedimentation rate 4 i .m, 
in sixty minutes. 

An x-ray film of the chest showed clear | ing 


fields. The apex of the heart was somewhat rounded, 
and the aorta was enlarged fluoroscopically. There 7 


was some question of calcification in the region 
of the aortic valve. i 

An electrocardiogram showed a normal rhythm at 
a rate of 95, upright P wave in Lead 1, diphasic T 
wave in Lead 2, inverted T wave in Lead 3 and a 
QRS interval of 0.10 second. 

A blood Hinton test was negative. 

For the first week in the hospital there was no ' 
change in signs or symptoms. He continued to 
have aches and pains in his calves, but there was 
no evidence of phlebitis. On the seventh day the 
patient’s sister called attention to the fact that he 
had become uncommunicative. His speech came 
slowly and was slurred. He was unable to remember 
the length of time he had been in the hospital but [ 


remembered recent events. He recognized objects | 


EEE I ETE. i 


placed before him. Neurologic examination was 
otherwise negative. 


On the next evening (the eighth hospital day) 


heen 


he was unable to speak at all but obeyed commands. . 


Examination revealed a right hemiparesis including 


Bet 


the face. Deep tendon reflexes were increased on 


the right, but there was no Babinski response. These 
signs became more definite on the ninth hospital / 
day. The blood pressure was 160 systolic, 90 di- 9 
astolic. Funduscopic examination was negative. [7 
On the same day the urine gave a ++ test for | 
. 


i 
per high-power field and occasional white cells. [ 





albumin, and the sediment contained 4 red cells 


Fever appeared thirty-six hours after the paralysis. , 
A lumbar puncture on the twelfth hospital day 
revealed clear colorless fluid under an initial pres- : 
sure equivalent to 80 mm. of water, with 6 red cells 
per cubic millimeter, a total protein of 59 mg. per 4 
100 cc. and a 2223333333 gold-sol curve. 

On the thirteenth hospital day the temperature 
rose to 101°F. The lungs were clear, and examina- 
tion of the urine revealed no albumin and only an 
occasional white cell. The nonprotein nitrogen was 
36 mg. per 100 cc. and the total protein 6.4 gm., 
with 3.8 gm. of albumin. The white-cell count rose 


to 28,000. 
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On the seventeenth hospital day the temperature 
was 102°F., and the pulse 130. The white-cell 
count was 35,800. There was some dullness to 
percussion in the right base posteriorly and in the 
right axilla. Fine, crepitant rales were heard in 
these areas, but a chest film was normal except for 
cardiomegaly and clouding of the lung fields on 
the left; no definite consolidation was seen. 

The patient became weaker and more drowsy 
in the course of the next two days. The tempera- 
ture, pulse and respirations remained elevated. 
On the fifteenth hospital day, although more alert, 
he became pulseless, the blood pressure was un- 
the respirations rose to 48, and the 
became cold and moist. He denied 
He remained in 


obtainable, 
extremities 
pain. The lungs seemed clear. 
this state for three hours and died quietly. 


DIFFERENTIAL DIAGNOSIS 


Dr. Joun W. ZeEtLER*: The right hemiparesis 
found on the eighth hospital day was probably 
the result of a cerebrovascular accident. The 
rather gradual appearance of the signs of neuro- 
logic lesions suggests thrombosis in a_ cerebral 
vessel rather than massive hemorrhage or the 
lodgement of a large embolus. In discussing the 
diagnosis, however, it will be necessary to consider 
possible causes of cerebral hemorrhage and em- 
bolism as well as cerebral thrombosis. A satis- 
factory diagnosis should attempt to explain the 
symptoms that were present for the month before 
admission to the hospital. Such diagnoses as hemor- 
thage, due to arteriosclerosis of a cerebral vessel, 
and brain tumor with hemorrhage appear in- 
adequate. 

The record provides little evidence to support 
a primary diagnosis of any specific infectious disease 
with onset a month prior to entry. The improve- 
ment when sulfadiazine was given does suggest 
this, however. The possibility of brucellosis is not 
strongly borne out by the history of exposure to 
unpasteurized milk two weeks before admission. 
The events recorded before hospitalization could 
easily be compatible with a diagnosis of meningococ- 
cemia. This does not, by itself, explain the subse- 
quent course or findings. The pulmonary findings 
are not sufficiently definite to suggest a bacterial or 
viral pneumonia as the primary diagnosis. There 
is little in the case summary to suggest syphilis. 


* te Sa ~ : 
Assistant physician, Massachusetts General Hospital. 
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The only infectious disease I should be inclined 
to consider seriously is subacute bacterial endocar- 
ditis. The physical examination of the heart was 
negative, but there may have been calcification in 
the region of the aortic valve on x-ray study. The 
complication of cerebral embolism would explain 
the events of the last twelve days in the hospital. 
Septic thrombi from the heart valves can, after 
lodging in distant vessels, ultimately lead to the 
formation of mycotic aneurysms from which sub- 
sequent hemorrhage can occur. The albumin and 
red cells found in the urine on two occasions could 
be explained on the basis of small renal emboli. 
The absence of petechiae, of positive blood-culture 
data and of evidence of definite cardiac disease, 
however, does not encourage me to consider sub- 
acute bacterial endocarditis as the most likely diag- 
nosis in this case. It is merely the most probable 
diagnosis in the infectious-disease category. 

In the group of collagen or connective-tissue 
diseases involvement of blood vessels is almost 
always encountered. Damage to small and medium- 
sized arteries is found most strikingly in cases of 
periarteritis nodosa. This disease of extremely vari- 
able symptomatology could explain many of the 
difficult features in this case. Involvement of the 
left middle cerebral artery or its branches could 
easily account for the terminal neurologic mani- 
festations. Both thrombosis and hemorrhage may 
occur as a result of this type of arterial disease. 
One of the principal complaints in this case, both 
before and after hospitalization, was muscular 
aches and pains. These are so commonly seen in 
patients with periarteritis nodosa that they should 
always suggest the diagnosis when associated with 
obscure disease of the nervous system, kidneys, 
gastrointestinal tract, lungs or heart. 

The urinary changes are compatible with the 
renal involvement of periarteritis nodosa. This 
is usually found to be glomerular nephritis. Cases 
of ‘“‘embolic” glomerular nephritis have been re- 
corded, and this type of less widespread glomerular 
involvement would probably be more likely in this 
patient in view of the absence of renal insufficiency. 
The very high white-cell count was due in part to 
the extent of brain injury. Such high counts may 
be found in patients with periarteritis nodosa. 
More marked eosinophilia is found in from 10 to 
15 per cent of the cases of periarteritis nodosa. 
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What part sulfadiazine played in the picture PaTuHoLocicaL Discussion 
I am not prepared to say. Rich! has demonstrated 
a relation between sulfonamide hypersensitivity 
and the occurrence of periarteritis nodosa. The 
patient we are considering improved when he was 
given sulfadiazine. Whether the temporary im- 
provement or the later exacerbation of the illness 
was related to the rather small dose he received is 
not clear. The literature contains one report’ of 
a case in which sulfonamide administration was 
believed to have effected a “cure” in a patient with 
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but Dr. Zeller’s second choice — namely, subacute 
bacterial endocarditis. Unfortunately, this diag. i 
nosis was not considered on the wards, and there © 
fore no blood-culture studies were performed, 4 
The heart was normal in size. The mitral-valve f 
leaflets and cords were slightly but definitely thick. | 
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ACCENT ON LIVING 


Tue leading article in this issue of the Journal 
records another and a most significant goal achieved 
in the long struggle for the rehabilitation of the 
paraplegic patient. Munro, who, with his co- 
workers, has been responsible for so many of the 
advances that have been made in this field, here 
reports his two-year end results in the total re- 
habilitation of veterans with spinal-cord and cauda- 
equina injuries. 

The former fate of persons with severe spinal- 
cord injury was paralysis of the lower extremities, 
loss of bowel control, loss of bladder control and 
loss of hope. Long survival was rarely encountered. 
A group of 228 veterans is now reported, admitted 
to the Cushing Veterans Administration Hospital 
between October 1, 1946, and October 2, 1948, of 


whom 178 have been discharged, 105 with satis- 
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factory bladder control and 130 with satisfactory 


bowel control. Ninety-nine, moreover, had achieved 
Class 6 excellence in ambulation and 29 were graded 
as Class 5, which is in itself no mean distinction 
when one considers the requirements for Class 6 
grading. 

According to Munro’s high standards for these 
once hopeless victims, a patient has not satisfactorily 
completed his ambulation training and cannot be 


classed as having been totally rehabilitated until 


he not only can but prefers to wear his braces all day, is 
able to walk 1000 yards without stopping, to go up and 
down all stairs no matter whether they have a hand rail 
or not, to go up and down curbs freely, to get in and out 
of all types of chairs, to get himself off the ground with- 
out help if he falls, to walk in city traffic unaided and 
safely, to live in his original home without demanding 
significant alterations (such as ramps, replacing of bed- 
rooms, toilet facilities and so forth) and to use the toilet 
and bathtub as usual. 


Among the earliest in the list of technics that 
have been brought to the aid of the patient with 
spinal-cord injury was the development in 1935 
by Munro and Hahn* of tidal drainage of the blad- 
der. 


care of the skin, and demonstrated hypoproteinemia 


In 1940 Munro turned his attention to the 
as a factor in decubitus ulcer; five years later he 
made a report on the value of anterior rhizotomy 
for spastic paraplegia. Since that time further 
studies have been made by Munro, Horne and Paull 
and Macht and Kuhn on sexual potency in rela- 
tion to spinal-cord injury and the occurrence of exten- 
sor spasm in patients with complete transection of 
the spinal cord. 

Unfortunately for the veteran, the civilian pa- 
tient has an even greater stake in his own rehabili- 
tation so long as he does not “have his urge to be 
self-supporting destroyed because he receives a 
monthly pension large enough to live on and guaran- 


99 


teed to last as long as he does.” Nevertheless, for 
the majority of these patients, the accent is now on 
living, and optimism can at last replace despair 
in the minds of those with spinal-cord and cauda- 
equina injuries. 

*Munro, D., and Hahn, J. Tidal drainage of urinary bladder: preliminary 


report of this method of treatment as applied to ‘‘cord bladders” with 
description of apparatus. New Eng. J. Med. 212:229-239, 1935. 
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MASSACHUSETTS BLOOD PROGRAM 


Tue report of the Advisory Committee of the 
Massachusetts Medical Society on the Red Cross 
Blood Program, accepted by the Council on Octo- 
ber 5, 1949, presented in detail matters that are 
apparently still somewhat confused in the minds 
of many physicians. These complications resulted 
from the prior existence of a number of independent 
hospital blood banks and the necessity, since March, 
1948, when the state program had to be dropped 
on account of lack of funds, of the development of 
a program by the Red Cross as the only logical 
agency to assume such a responsibility. 

Various points should be emphasized to make 
clear the operation of the present program, of which 
its main purposes stand pre-eminent — perpetual 
preparedness for a local or nation-wide catastrophe, 
and the making available of blood to all who may 
need it in any hospitals, without charge for the 
product. In order that these needs may be met, 
the fullest information to physicians and the fullest 
co-operation on their part are essential. 

The report of the committee establishes the 
important facts that should be known, and a letter 
published elsewhere in this issue of the Journal 
from the medical director of the Massachusetts 
Blood Program advises physicians on the methods 
by which blood may be obtained. 

Among the points stressed are the fact just men- 
tioned that the blood is free of charge for the prod- 
uct itself, but that suitable charges are made to 
cover the work entailed in its grouping and cross- 
matching, as well as its administration to the pa- 
tient, thus protecting the physician and the hos- 
pital; that local banks are still encouraged to func- 
tion independently; that local Red Cross depots 
have already been established in the Common- 
wealth, and that the distribution of blood to smaller 
hospitals will henceforth be facilitated. 

To make this effort co-operative, all physicians 
are urged to render positive help to the program. 
They are urged to do this by interesting themselves 
in the blood programs of local Red Cross chapters, 
by aiding in publicity, by donating their own blood 
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and urging members of their families to do the 
same, and by encouraging recipients for its rep! ice. 
ment. 

Only in these ways can such an important ind | 
detailed service reach the highest possible dezree 


of usefulness. ; 





MEDIG@AL PROGRESS REPORTS 


SEVENTY-FIVE years ago the Boston Medical and a 
Surgical Journal published the first in a regular | 
series of reports on medical progress that have F 
continued, with few interruptions, in the pages | 
of that journal and its successor, the New England © 


Journal of Medicine. In the present issue of the 





Journal this anniversary is appropriately com- 


memorated by Walker’s report on toxicology, which 
was also the subject of the first article in the series. i 
Through the years these reports have been a . 
popular feature with all classes of readers — medical : 
students, busy practitioners who wish to keep 4 
abreast of recent advances in various fields and 
investigators to whom the reviews offer information 
about progress in the specialties without the neces- 
sity of exhaustive search through the literature. 
In 1949 the Journal inaugurated the custom of 
devoting the Medical Progress report for one week |7 


in the year to the winning paper in the prize-essay 


a ae 


contest for fourth-year medical students. 
Fashions in medical writing have changed in 7 


the years since 1875, as the earliest and the latest 7 


si aos SO 
EE ee TONLE 


of these reports demonstrate, but the purpose of 7 
the articles remains the same: to cover briefly but 4 
comprehensively the recent advances in a pat- | 
ticular phase of medical practice or research. The 
standard of the reports has continued to be accuracy | 
in detail combined with the distinction of style | 


Renee eRe s Seee 


that characterizes the best in medical writing. 
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CIRCULATION 
Tue American Heart Association, as mid-cen- 
tury is reached, has acquired a new vessel in which 
to store the output of its presses. Terminating its 
sponsorship of the American Heart Journal with the 


SEO IT ASS iy 


issue of December, 1949, the Association at the 
same time announces the establishment of Circula 


tion as its new and only official journal. 
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The new journal will be edited by Dr. Thomas M. 
McMillan, assisted by an editorial staff appointed 
by the American Heart Association; it is to be pub- 
lished by Grune and Stratton, Incorporated, of 
New York. 

The infant is welcome in the competitive field of 
medical journalism, where the path is often rough 
and the grades steep. It is hoped that an early ex- 
amination of its pages will reveal no tetralogies or 
patent ducti, no stenoses or coarctations or other 
congenital defects, and that its own circulation will 
gain in volume and rate as its increasing activities 


may require. 





It is hoped that the present session of Congress 
will not be so occupied with matters that have 
little connection with the real prosperity of the 
country, as to neglect any necessary provision 
for the taking of a census that shall be a model 
one for other countries and future times. 


Boston M. & S. J., January 2, 1850 
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DEATHS 


_Kaszett — Peter J. Kaszett, M.D., of Lynn, died on 
November 24. He was in his ferty-seventh year. 

Dr. Kaszett received his degree from Tufts College Medical 
School in 1927. He was a member of the staffs of Lynn and 
Union hospitals and was a member of the Massachusetts 
Society of Examining Physicians and a fellow of the American 
Medical Association. 

His widow survives. 


Super. — Edward E. Shibel, M.D., of North Adams, died 
on August 15. He was in his forty-sixth year. 

Dr. Shibel received his degree from Georgetown University 
Schoo! of Medicine in 1934. He was formerly city physician 
in North Adams and was a member of the staffs of St. Luke’s 
Hospital in Pittsfield and North Adams Hospital. He was a 
fellow of the American Medical Association. j 


Pw widow, four daughters, his mother and three brothers 
Vive, 


ble oA 7. Sullivan, M.D., of Dorchester, died 
1 December 9, He was in his cighty-first year. 


de oo received his degree from Harvard Medical 
ech n 1900. He was a member of the staff of St. Elizabeth’s 
veh ‘al, Brighton, and was a fellow of the American Medical 
449$80Ci ation, 

Ab 


ther, two nephews and a niece survive. 


CORRESPONDENCE 


MISCELLANY 
RADIO BROADCASTS IN PREVENTIVE MEDICINE 


In the first venture of its kind ever attempted in this area 
leading medical practitioners in Boston are now bringing to 
the microphone, as a public education service, actual case 
histories on the diseases that most affect communities today. 

The faculties of the medical schools of Boston University 
Harvard and Tufts have joined forces to present a twenty- 
six-week series of educational radio programs on preventive 
medicine. The series is entitled “A Long Life” and is broad- 
cast each Tuesday at 10 p.m. over Stations WCOP and 
WCOP-FM. The series is under the sponsorship of the Lowell 
Institute, working in co-operation with Boston College, 
Boston University, Harvard, M.I.T., Northeastern and 
Tufts. 

The schedule of forthcoming programs is as follows: 
January 17, Tuberculosis; January 24, Epilepsy; January 31, 
Mental Illness; February 7, Local Health’ Department; 
February 14, Heart; February 21, High Blood Pressure; 
February 28, Rheumatic Fever; March 7, Eye Diseases; 
March 14, Obesity; March 21, Malnutrition; March 28, 
Dental Caries; April 4, Cancer; April 11, Blood Diseases; 
April 18, Chronic Diseases; April 25, Medical Care: Needs 
and Assets. 


AIR FORCE SURGEON GENERAL 


Major General Harry G. Armstrong has been appointed 
surgeon general of the United States Air Force Medical 
Service, succeeding Major General Malcolm C. Grow, who 
retired on November 30. 

An authority on aviation medicine, General Armstrong 
was a winner of the Collier Award for aviation achievement 
in 1939 and was director of the Aero Medical Laboratory 
for six years. 





CORRESPONDENCE 
HOW TO OBTAIN BLOOD FROM RED CROSS 


To the Editor: There appears still to be considerable con- 
fusion regarding the mechanism by which physicians may 
obtain blood for transfusion from the Red Cross. It is hoped 
that the following information will clear this up. 

There are actually two distinct methods of procedure, one 
for the physician in a community in which there is a hos- 
pital blood bank and another for the physician in a com- 
munity without such a facility. 

In the first instance the doctor should call the local hos- 
pital blood bank for help, following the rules and regulations 
concerning the administration and replacement of blood 
made by that hospital. If the local hospital blood bank does 
not have the necessary blood he should approach the local 
Red Cross Chapter directly, which will either deliver the 
desired blood via its own motor corps or by police cruising 
car, or send “walking donors” of the type and number re- 
quested. 

In the second instance the physician should call the local 
Red Cross chapter, stating the kind of emergency to be met. 
The chapter will, in turn, call the Red Cross Central Labora- 
tory or, if time does not permit, will attempt to borrow the 
blood from the nearest hospital blood bank. The chapter 
motor service or police cruising car will deliver the blood 
to the requesting physician. 

The Massachusetts Red Cross Blood Program is organized 
so that all chapters have constant telephone-service coverage 
for emergencies, and there will soon be a complete state-wide 
coverage. : 

Each chapter is prepared to have motor-corps or police- 
department service for the transportation of donors of blood 
to wherever an emergency transfusion is needed. 

The Red Cross Regional Laboratory is open twenty-four 
hours a day, seven days a week, for emergency service. 

In no instance do the above statements intend to alter 
or circumvent the rules or regulations of any hospital blood 
bank. 

The Red Cross will distribute blood only upon the request 
of a physician or of a hospital blood bank. 
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It is the legal responsibility of the attending physician 
to see to it that the blood to be given is correctly typed and 
properly crossmatched with the blood of the patient before 
administering it. 

Wivuram Freeman, M.D. Medical Director 


Massachusetts Blood Program 


AMERICAN BOARD OF OBSTETRICS AND GYNE- 
COLOGY RESIDENCY-TRAINING REQUIREMENTS 


To the Editor: The American Board of Obstetrics and 
Gynecology has not made, nor is it contemplating, any 
changes in its residency-training requirements, despite rumors 
of an increase in training years. Eligibility requirements re- 
main the same — namely, three years of acceptable formal 
training, followed by at least two years of post-training prac- 
tice in the specialty. 

Hospitals are inspected and approved for training jointly 
by the Council on Medical Education and Hospitals of the 
American Medical Association and the Board. Approvals 
are granted for training periods of one, two and three years, 
depending on the available facilities and the findings of the 
survey inspections. 

The Board has no objection to arrangement of residency 
services by hospitals for periods longer than three years, 
unless this dilutes the candidate’s clinical training oppor- 
tunities too much during the first three years. However, 
the Board does not accept a fourth year, or more, of resi- 
dency training as a substitute for any part of the required 
two years of post-training practice. 

The importance of post-training practice in the specialty 
is emphasized as an opportunity for maturing of the candidate 
and for colleague appraisal of a man’s ability when he is 
working on his own responsibility in his chosen community. 
The only exception to this ruling is in the case of men ad- 
vancing from their training into full-time teaching positions. 
These men must then complete at least two years in such 
positions. 

Copies of the bulletin of the Board, outlining the above 
requirements in more detail, are available to hospital ad- 
ministrators, or to candidates, upon application. 

Paut Titus, M.D., Secretary 
American Board of Obstetrics and Gynecology 


1015 Highland Building 
Pittsburgh 6, Pennsylvania 


THE PATIENT’S DILEMMA 


To the Editor: Ignorance and taboo have a lot to do with 
fear: fear of what’s coming next, fear of what’s going on. 
Certain words have been taboo, particularly in newspapers, 
and various sicknesses, as a result, have taken on the mon- 
strous proportions of anonymity. The word “cancer” is 
one of those. It is still shocking. If you think you may 
have it, you’re scared, and very quiet about it — secretive, 
too. The one person who should know about it, you feel, 
is yourself. Not others. No more of this taboo where people 
say, ‘“He doesn’t know, of course,” and then look wise and 
in-the-know. And while there’s a doubt, you want comfort 
and hope, not ruthlessness. 

I did have, increasingly over a year, a bothersome throat. 
I waked up in the morning with a feeling that my jaw was 
stuffed with sweetbreads. But the country doctor said “ton- 
sils,” and another said “at your age, don’t have ’em out.” 
Another said I was muscle-bound, another gave me a gargle, 
and all agreed there was too much smoking. So I said to 
myself, “Go to, they must do something with all those rats 
at the Rockefeller Institute that winter on York Avenue 
and summer in Bar Harbor.” And I called up a friend who 
knew about such things, and he recommended what he con- 
sidered a good throat-cancer expert in the next town. 

The following morning I entered into a large foyer, where 
were receptionists, cabinets, nurses and desks. Through an 
arch to the right was a comfortable waiting room, all fur- 
nished with ease and taste. Six or seven fellow patients were 
waiting. Behind the waiting room, visible through another 
open door, ran a corridor, upon which gave several examina- 
tion or treatment rooms. At the end of this corridor was a 
small booth in which, later, I gave my age, symptoms and the 
list of any past ailments to a secretary. 
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As I sat and waited, I wondered if the other grim ‘ace 
in the waiting room covered a thin pose of fortitude like 


mine. Were they asking themselves if within the hour they 


would hear a death sentence or a reprieve? Relax and wait, 
(Who’ll you leave your pearl studs to?) Relax and wait, 
Through the open door into the corridor, from one 0! the 
treatment rooms, pierced the high, strangulated “Eve's! 
of a soul of torment. (I didn’t know they make you gay 
“Eee” now instead of “Ah.”) At each cry I could sce the 
hands of my fellow cancer patients crisping themselves into 
the pages of the papers or magazines they were reading, | 
taut fear came on us all for a moment. Then it was gone — 
till the next shriek. Had anyone plucked our nerves, they © 
would have given out a high, tight note. Apollo invented | 
the lyre with a rotted tortoise shell; I wondered if I’d sound 7 
my A along my main nerve. 

‘Before very long I was summoned into the cubbyhole 
to give my case history. My seat commanded a full view | 
of the corridor. Suddenly a door opened, and a man, with 
his coat open and a ghastly face, staggered out of the near. 9 
est treatment room, supported by a doctor and two nurses, © 
He shuffled and lurched as one drunken. Thank God, he © 
made no sound. He seemed beyond that. It was not a sight 
to calm or cheer the next in line. My turn came; I went © 
into one of the treatment rooms as into a torture chamber. 
No one was there. Three dirty swabs lay on the floor; I sat 
against the wall, stiffly. 

Soon a nurse came in, dour-visaged, who said no word t 
me, as though I were a pariah, but she did pick up the swabs, 
For that I was grateful. In about six or seven minutes the 
great doctor himself arrived, followed by the same nurse. 
Not a word was said. Was silence really so therapeutic’ 
He picked up some charts, mine among them, I suppose, | 
and began to read. Finally, to see what would happen, | § 
said “Good morning.” It was as though someone had said 9 
something indecent. The great doctor grunted a vague, § 
“Oh, good morning.” The nurse still said nothing. ™ 

Then he drew up a chair, faced me, adjusted a light, and 
said the first of the only three long sentences he permitted 7 
himself: “If you knew you were going to be shot for doing 
it, you would not gag. Don’t gag. Now, open!” 

With that, he plunged an instrument down my throat 
Being by then a jangle of broken wires and not in contro 7 
of them, I gagged noisily and obstinately. The great doctor |7 
squirted a narcotic down my throat, said “Swallow,” and) 
left the room abruptly, followed by the nurse. 

I thought of Naaman, the Captain of the King’s host, and 
of how he went to Elisha to be cured; and the prophet sent § 
down word by a domestic to “go wash in Jordan seven times.” | 
I agreed with the captain: “Are not Abana and Pharpar, § 
rivers of Damascus, better than all the waters of Israel?” 7 
Are there not specialists in Omaha or Peru, Indiana, as wel | 
as on the Eastern Seaboard? Can I not spray quietly, ani § 
cheaper, at home? Can I not just die with grace, some J 
where? No balm in Gilead. Just fear. 3 

Five minutes later the assistant came in, followed by the 7 
same nurse. Here was an unconscious transformation be- | 
fore someone who acted like a human being! She smiled an¢ J 
was gracious because the assistant was human. Cheerfully. 9 
politely, he said “Good morning” and, with solicitous ani} 
relaxing words, examined my throat. I did not gag. Eve} 
without the narcotic I would have gagged less than before § 
Great guns, I thought, I could face cancer with this one 
more readily than plain catarrh with the other. The assistatt 
and the nurse departed. 

In a few minutes the great one returned. Again he moped 
round the room. “Oh, I’d forgotten about you,” he said,j 
almost by accident. It was the second longish sentence 
Then, with skill and thoroughness, I must say, with light 
and mirrors, he examined my throat and said, — his thir 
major sentence, — “You have cancer-phobia.” 

At that, I had considerable trouble with my dudgeon. It 
ran out over the top. Between sputters (narcotics tend 
decentralize the vocal chords) I made my meaning plait. 

I have no such thing. I came at the solicitation of frients 
and because it seemed a reasonable thing to do. A sort‘! 
last resort for diagnosis. Leaving no stone unturned. And, 

I went on vehemently, “isn’t this an age when medicine has 
learned to treat a man as flesh and spirit, not just as flesh’ 
I thought psychology had percolated through to the pr 
fession. You cannot ask people to relax who have just bee! 
nailed to the wall. And isn’t everyone told nowadays © 
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come and be examined early, rather than too late? You 
should pray on your knees that every man might have cancer- 
phobia — you, of all people. . . . 

With some dignity, I hope, I walked out, leaving the 
lady at the desk my address to which a bill for twenty-five 
doliars should be sent. If the flux of epinephrine, into fear, 
into anger, into revolt, just into the blood stream, is as per- 
nicious as it is said to be, maybe I left that marble entrance 
with a cancer where none had been before. 

S. L. M. Bartow 


11 Gramercy Park 
New York City 

Note: Mr. Barlow’s experiences add substance to the 
desirability of having a family doctor to select one’s specialists. 


— Ep. 





BOOK REVIEWS 


Essentials of Orthopaedics. By Philip Wiles, M. S. (Lond.), 
F.R.C.S. (Eng.). 8°, cloth, 486 pp., with 365 illustrations 
and 7 color plates. Philadelphia: Blakiston Company, 1949. 
$10.00. 

This is a well written, carefully arranged textbook. The 
illustrations are clear and well chosen. The departure from 
the nosologic arrangement of chapters to a description of 
the common orthopedic disturbances in each anatomic area 
is commendable and could be used in many other textbooks 
with profit. A discussion of posture and balance in the first 
chapter of the book is a logical way to begin a discussion on 
orthopedics since this is the sine gua non of all effective or- 
thopedic therapy. This leads naturally to the second chapter 
on backache, which begins well and covers the subject credit- 
ably. However, one wonders whether the author has not 
given too much attention to minor matters and has failed 
to discuss some of the more important causes of backache. 
He applies the discogenetic theory more widely than the 
facts allow; there is no proof that degeneration of inter- 
vertebral disks is the cause rather than the result of either 
adolescent or senile kyphosis. Methods of examination and 
of interpretation of symptoms should be discussed at greater 
length because this is probably the most valuable information 
for the student in orthopedic surgery. In the discussion of 
treatment one would like to see more emphasis on conserv- 
ative treatment and upon physiotherapy since the great 
majority of orthopedic disabilities do not require surgery. 
A bibliography would have been helpful at the end of each 
chapter in leading the student in more detailed study. Since 
the presentation is dogmatic this would also have been of 
value to the more advanced student in reviewing the con- 
troversial literature. This textbook has a decided British 
flavor and shows a preference for the English point of view 
and technics rather than purely American ones. In spite 
of these criticisms the author has written an excellent text- 
book, which should be of great value in the teaching of 
orthopedic surgery. 


Rational Medicine. By John W. Todd, M.D. (Lond.), M.R.- 
C.P. (Lond.). 8°, cloth, 378 pp. Baltimore: Williams and 
Wilkins Company, 1949. $6.50. 

Modern medicine has become so intricate and multi- 
faceted that in searching for a diagnosis one often forgets 
the main purpose of medicine: the person mostly concerned— 
namely, the patient. Therefore, it is advisable, from time 
to time, for physicians to take stock and orientate themselves. 
This is the purpose of this book. A better name for it would 
have been “The Rationale of Medicine,” for it attempts 
to give the fundamental reasons serving to account for what 
is done in medical practice. As the author truthfully says, 

he exact diagnosis does not benefit the patient while the 
making of it may easily have caused him to become a sicker, 
a sadder and a poorer person.” Very often it is difficult to 
make a definite diagnosis. As he states, “Indeed, only 
perhaps when a hernia strangulates, is a virtual certainty 
in diagnosis possible.” Even this statement can be modified, 


for a strangulated hernia may conceal a ruptured appendix. 
This was very well brought out in the early days of chemo- 
therapy when the magic drug sulfanilamide was introduced. 
A patient with a streptococcal infection was given sulfanila- 
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mide, to which he responded well. Suddenly a temperature 
of 104° F. occurred, followed by the eruption of hemorrhagic 
spots over the extremities. A consultant was called in. He 
was very much interested in the case but could not explain 
the phenomenon. He suggested taking cultures of the hemor- 
rhagic spots. “But what about the patient?” asked the phy- 
sician in charge and hinted that perhaps the drug had been 
the cause. The consultant argued that if the sulfanilamide 
were stopped it would lower the blood level of the drug. 
It was finally decided, however, to stop the drug. The pa- 
tient improved, because this was a sulfanilamide reaction 
about which little was known. This again illustrates how 
very frequently physicians are so absorbed in the signs of 
medicine that they forget the patient. 

This is therefore a very valuable book for every physician 
to read and with which to orientate himself, for it goes through 
the need for diagnosis, analysis of symptoms, regime of 
therapy and so forth. In one of the final chapters, entitled 
“The Black Chapter of Medicine,” the author presents a 
very dark picture, indeed, of the failure of physicians to 
understand the mental makeup of the patient—in other 
words, psychosomatic medicine. From this point of view, 
as a book for self-orientation in medicine, it is a valuable 
addition to every physician’s library. 





BOOKS RECEIVED 


The receipt of the following books is acknowledged, 
and this listing must be regarded as a sufficient return 
for the courtesy of the sender. Books that appear to be 
of particular interest will be reviewed as space permits. 
Additional information in regard to all listed books 
will be gladly furnished on request. 


Clinical Radiation Therapy. By Ira I. Kaplan, M.D., clinical 
professor of radiology, New York University Medical Col- 
lege, attending radiation therapist, Beth-Davis Hospital, 
New York City, and director, Radiation Therapy Depart- 
ment, Bellevue Hospital, New York City. Second edition. 
8°, cloth, 844 pp., with 614 illustrations. New York: Paul B. 
Hoeber, Incorporated, 1949. $15.00. 

In this second edition of a standard work, first published 
in 1937, the author has thoroughly revised the text to bring 
it up to date. The work is based on the author’s long ex- 
perience of twenty-five years in private and hospital prac- 
tice. He believes that x-rays and radium are the most effec- 
tive forms of radiation in the treatment and control of neo- 
plastic disease. The chapters on general considerations and 
physics have been completely rewritten. Greater emphasis 
has been placed on the treatment of inflammatory conditions 
and arthritis. Radiation therapy of eye conditions has been 
fully described, including beta radium and the new Bellevue- 
Kaplan applicator. The chapter on the relation to cancer 
has been revised, and a chapter added on the legal aspects 
of radiation therapy. The publishing is excellent. The 
book should be in all medical libraries and available to all 
physicians interested in the subject. 


The Yearbook of Psychoanalysis. Volume IV, 1948. Manag- 
ing editor, Sandor Lorand, M.D. 8°, cloth, 356 pp. New 
York: International Universities Press, 1949. $7.50. 

This new volume contains twenty-one papers on various 
aspects of psychoanalysis. The text is preceded by an obitu- 
ary of Dr. A. A. Brill, who died in 1948. The book is well 
published and should be in all collections on the subject. 


Arthritis and Allied Conditions. By the late Bernard I. 
Comroe, M.D. Completely revised and rewritten. Editor, 
Joseph L. Hollander, M.D. Fourth edition. 8°, cloth, 
1108 pp., with 370 illustrations. Philadelphia: Lea and 
Febiger, 1949. $16.00. 

Dr. Hollander and his associated contributors, seventeen 
specialists in the field of rheumatic diseases, have brought 
up to date the work of the late Dr. Bernard I. Comroe. The 
text has been reorganized into ten parts and thoroughly re- 
vised. Most of the chapters have been rewritten, and new 
chapters include material on collagen diseases, palindromic 
rheumatism, Reiter’s syndrome, rehabilitation of the ar- 
thritic patient, pregnancy and arthritis, rare forms of meta- 
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bolic arthritis and joint physiology. Material on psychogenic 
rheumatism, physical signs of joint disease, normal aging 
of joints, osteoporosis, the shoulder-hand syndrome, post- 
gonorrheal rheumatoid arthritis and the newer methods of 
treatment has been added. Some important new material 
not before published has been included, notably the work 
of Dr. Philip S$. Hency on the effects of compound E of 
adrenal cortex on arthritis. The extensive references to the 
literature have been retained and brought up to date. The 
volume should be in every medical library and available to 
all physicians interested in the rheumatic diseases. 


The Principles and Practice of Rectal Surgery. By William 
B. Gabriel, M.S.Lond., F.R.C.S.Eng., surgeon to St. Mark’s 
Hospital for cancer, fistula and other diseases of the rectum, 
and surgeon to the Royal Northern Hospital. Fourth edi- 
tion. 8°, cloth, 508 pp., with 11 coloured plates and 278 
illustrations. Springfield, Illinois: Charles C Thomas, 1948. 
$14.50. 

In this edition a work first published in 1932 has been re- 
vised and brought up to date. A chapter on anal incon- 
tinence has been added. The book is well published. The 
text was printed in England. The volume should be in all 
collections on the rectum. 





NOTICES 
ANNOUNCEMENTS 


Dr. Field C. Leonard announces the removal of his office 
from 412 Beacon Street, Boston, to 6 Temple Street, Spring- 
field, for the practice of general surgery. 


Dr. Charles M. Shea announces the opening of his office 
at 595 High Street, West Medford. 


HARVARD MEDICAL SOCIETY 


A meeting of the Harvard Medical Society will be held 
in the amphitheater of Building D, Harvard Medical School, 
on Tuesday, January 10, at 8 p.m. A program entitled 
“Research Activities in the School of Public Health” will 
be presented by Drs. F. J. Stare and J. C. Snyder. 


S. BURT WOLBACH LECTURE 
The second annual S. Burt Wolbach lecture will be given 
by Dr. Henry Pinkerton, professor of pathology, St. Louis 
University School of Medicine, and pathologist-in-chief (pro 
tempore), Children’s Medical Center, in the amphitheater 
of the Peter Bent Brigham Hospital on Thursday, January 12, 
at 5 p.m. The subject of the lecture is “The Host-Parasite 
Relation in Experimental Rickettsial Infection.” 
The lecture is open to the medical profession. 


MASSACHUSETTS REGIONAL BLOOD CENTER 











SOUTH END MEDICAL CLUB 
A luncheon meeting of the South End Medical Club wij) 
be held at the headquarters of the Boston Tuberculosis 
Association, 554 Columbus Avenue, Boston, on Tuestay. 


NOT 


January 17, at 12 noon. Dr. Francis P. McCarthy will speak [a , 2° 
on the subject “Lesions of the Oral Cavity of Importance © inom 
to the General Practitioner.” aw 
plas Wy Decem 

GREATER BOSTON MEDICAL SOCIETY D dec 

A joint meeting of the Greater Boston Medical and the 3 Pee: 


Greater Boston Dental societies will be held at the Hotel 










Sheraton, Boston, on Wednesday, January 18. Dinner will 7 ae 
be served at 6:30 p.m., and the meeting is scheduled for 7 PR bn 
8 p.m. (Call Dr. Harold Berk, KE 6-0507, for dinner Janu 
reservations.) oe jaxu 
Dr. Lester W. Burket, professor of oral medicine at Unj. 9 Decemi 
versity of Pennsylvania School of Dentistry, will speak on (Janu 
the subject “Oral Lesions and Manifestations of Systemic Janu 
Disease.”’ Dr. David Weisberger and Dr. Louis Weinstein (9 Janu. 
will lead the discussion. pay issue of 
es aoa z ‘ _ 

AMERICAN SOCIETY FOR THE STUDY OF 4 ge 
STERILITY a issue of 

The American Society for the Study of Sterility is offer- : ites 
ing an annual award of $1000, known as the Ortho Award, 7 vane 
for an essay on the result of some clinical or laboratory | a October 
research pertinent to the field of sterility. Competition js Pe Aran 
open to those who are in clinical practice as well as to those (9 sland ! 
whose work is restricted to research in basic fields or full- ie Island. | 
time teaching positions. The prize essay will appear on the eine 
program of the annual meeting of the American Society 7 Pot 
for the Study of Sterility, which is to be held at the Sir Francis | rear 
Drake Hotel in San Francisco on June 24 and 25. lite 4 
Full particulars regarding both the award and the meeting issue of S 


may be obtained from the Secretary, Dr. Walter W. Williams, i \ucus' 


20 Magnolia Terrace, Springfield, Massachusetts. Essays ge! Decem 
must be in his hands by April 1, 1950. ; ja 
0 ecem 
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INTERN PROGRAM 
The United States Air Force Medical Service is offering 7 
commissions to 200 selected civilian interns in the United 7 
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on active duty with full pay and allowances. q Pistiais 
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graduate from approved medical schools between January | WP y4,, 3 
and July 1, 1950, and who are to begin internships betwee: | ‘ 
those dates in approved civilian hospitals. Physicians who @ Bai 
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are so commissioned will serve two years of active duty for § 
each year of internship as commissioned United States Air 
Force Reserve officers at Air Force medical installations. 
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Information concerning the intern program may be ob- 7 
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: SOCIETY MEETINGS AND CONFERENCES 
lay, Ocroper 3-May 19. Massachusetts Department of Mental Health. 
speak Postgraduate Seminar in Neurology and Psychiatry. Page 286, issue of 
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January 7-28. Springfield Hospital Conferences. Page 1076, issue of 
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*5:00 p.m. S. Burt Wolbach Lecture. Amphitheater, Peter Bent Brig- 
or the 4 ham Hospital. 
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D.C *9:00 a.m.-12:00 m. Combined Medical and Surgical Staff Rounds. 
Peter Bent Brigham Hospital. 
F 12:00 m.-1:00 p.m. Clinicopathological Conference (Boston Floating 
a ? Hospital), Joseph H. Pratt Diagnostic Hospital. 
a 1:30 p.m. Tumor Clinic. Out-Patient Department, Mount Auburn 
3 Hospital, Cambridge. 
Se p lonpay, January 16 


*11:30 a.m,-12:15 p.m. Chest X-Ray Conference. South End Health 
oni 57 East Concord Street, Boston. Dr. Cleaveland Floyd in 
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*12:15-1:15 p.m, Clinicopathological Conference. Main Amphi- 
theater, Peter Bent Brigham Hospital. 





‘UESDAY, JANUARY 17 
12:00 m. South End Medical Club. Boston Tuberculosis Association, 
, 54 Columbus Avenue, Boston. 
12:15-1:15 p.m. Clinicoroentgenological Conference. Peter Bent 
. Brigham Hospital. 
1:30-2:30 p.m, Pediatric Rounds. Burnham Memorial Hospital for 
Children, Massachusetts General Hospital. 


/EDNESDAY, JANUARY 18 
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